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(54) Absti^Titfetbototionof BubtmiMan zd^ 



(57) An apparatus whicli comprises a zonal isolation assembly comprising: one or more solid tubular 
memtiers, each solid tubular member including one. or more external seals; one or more perforated 
tubular members each indudfng radial passages coupled to the solid tubular members; and one or more 
solid tubular liners coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members; and a shoe coupled to the 
zonal isolation assembly; wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and wherein the solid 
tubular liners are formed by a radial expansion process performed within the wellbore. 
Also disclosed are methods and systems for Isolating subterranean zones and extracting materials from 
producing zones. 
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ISOLATION OF SUBTERRANEAN ZONES 

CnMS Raferanoe T»Relat8d Applleatlons 

This application Is a continuation-in-pail of U.S. patent application serial number 
5 09/969,922, attorney docHet nunil)er 25791.69, filed on 10/3/2001, ttmt was. a 
continuation-in-part of U.S. patent application serial number 09/440,338, attorney 
docket number 25791.9.02, filed oh 11/15/1999. that Issued as U.S. Patent No. 
6.328,113. that claimed the benefit of the filhg (tele of U.S. provteionat patent 
application serial number 60/1M,568. attorney docket number 25791.9. filed on 
10 11/16/1998. the disclosures ofwhteh are incoiporatediisrelh by reference. 

The present application Is related to the foOowing: (1) U.S. patent applicatkin serial no. 
09/454.139. attorney docket no. 25791.03.02. filed on 12/3/1999. (2) U.S. patent 
applk»tion serial no. 09/510,913, atlomey docket no. 25791.7.02. filed on 2/23/2000. 

1 5 (3) U.S. patent applicatton serial no. 09/502.350. attorney docket no. 25791 .8.02, filed 
on 2/10/2000^ (4) U.S. patent application serial no. 09/440.338. attorney docket no. 
25791.9.02. filed on 11/15/1999. (5) U.S. patent applicatton serial no. 09/523i460. 
attorney docket no. 25791.11.02, filed on 3/10/200O, (6) U.S. patent applicatksn serial 
no. 09/512.895, attorney docket no. 25791.12.02. 1iled on 2/24/2000. (7) U.S. patent 

20 appli(»tk>n serial no. 09/51 1 .94t attorney docket no. 25791 .16.02, filed on 2/24/2000. 
(8) U.S. patent applteation serial no. 09/588.946, attorney docket no. 25791.17.02, filed 
on 6/7/2000. (9) U.S. patent applteation serial no. 09^9,122. attorney docket no. 
25791.23.02. filed on 4/26/2000. (10) PCT patent application serial no. 
PCTAJSOO/18635,. attorney docket no. 25791.25.02, fUed on 7/9/2000. (11) U.S. 

25 provisbnal patent appllcatkm serial no. 60/162.671, attorney docket no. 25791 .27, filed 
on 11/1/1^9, (12) U.S. provisional patent application serial no. 60/154,047. attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. proyistonal patent appllcatMh serial 
no. 60/159.082. atlomey docket no. 25791.M. filed on 10/12/1999. (14) U.S. 
previsk)nal patent application serial no. 60/159.039. attomey <fc>cket no. 25791 .36. filed 

30 on 10/12/1999, (15) U.S. provisij9nal patent applicatton serial no. 60/159,033, attorney 
docket no. 25791.37. filed on 10/1^1999. (16) U.S. provistonal patent appitoatton serial, 
no. 60/212,359. attorney docket no. 25791.38. filed oh 6/19/2000. (17) U.S. provistonal 
patent applicatton serial no. 60/165,228. attorney docket no. 25791.39, filed ori 
11/12/1999. (16) U.8. provistonal patent iappltoatton serial no. 60/221,443. attorney 
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docket no. 25791.45, filed on 7/28/2000, (19) U.S. provistonal patent application serial 
no. 60/221,645. attorney docket no. 25791.46, filed on 7/2B/2000. (20) U.S. provisional 
patent application serial no. 60/233.638. attorney docket no. 25791.47. filed on 
9/18/2000, (21) U.S. provisk>nal patent applteatton serial no. 60/237.334. attorney 
5 docket no. 25791 .48. filed on 10/2/2000. (22) U.S. provisional patent application seriisil 
no. 60/270.007. attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. proviskmal 
patent application serial no. 60/262.434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provistonal patent applicatton serial 

10 no. 60/303.740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provistonal 
patent application serial no. 60/313,453. attorney docket no. 25791.59, filed on 
6/20/2001; (27) U.S. provisional patent appHcatton terial no. 60/317.985, attorney 
docket no. 25791.67, filed on 9/^2001; (28) U.S. provisional patent iapplicatton serial 
no. 60/3318,386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

15 utflity patent appltoatlon serial no. 09/969,922. attorney docket no. 25791.69. filed on 
10/3/2001, ttie disctosures of whteh are incorporated herein by reference. 

Background of tii0 Invention 
This invention relatea generally to oil and gas exploratkm. and in parttoular to isolating 
20 certein subtenranean zones to fecilitete oil and gas exptoratjon. 

During oil exploration, a weilbore typically traverses a number of zones within a 
subteranean fomiation. Some of these subterranean zones will produce oil and gas. 
while others will not Further^ It is often necessary to isolate subtenranean zones from 
25 one another in order to fadlitete the expioration for and production of oil and gas. 
Existing methods for isolating subtenBneah productton zones in order to faciiitete ttie 
exptoration for aruJ productton of oil and gas are complex and expensive. 

The present invention is directed to overoonring one or nuve of the Hmitettons of the 
30 existing processes for isolating siMenranean zones during oil and gas exptoratton. 

Summary of the Imrentlon 
According to one aspect of Wa present inventton, an apparatus is provMed that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
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solid tubular member induding one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operabiy coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular nnemberB, one or more temperature sensors 

5 operabiy coupled to one or more of the perforated tubular nrtembers for monitoring the 
operating temperature within the perforated tubular nienni>ers, one or more pressure 
sensors operabiy coupled to one or more of the perforated tubular members for 
monitoring the operating prassura within the perforate tubular members, and one or 
more flow sensors ppercMy coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the pmforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a ooritroller operabiy coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlUng the operatloh of 
the flow control valves. At least one of the solid tubular mernbers and the perforated 

15 tubirtar members are fonmd by a radial expansion process performed within the 
welibore. 

According to another aspect of thie present invention, a method of isolating a first 
subterranean sme from a second subtonanean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the finst subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars artd perforated tubulars 
within tiie weflbore, fliBdidy ccxipllng the perforated tubulars and the solid tubulars, 

25 preventing tha passage of fluids from the first subterranean zone to the second 
subtenaneari zone within the wellbore external to the solid tubulars and perforated 
tubulars^ monitoring the derating t^nperaturas, pressures, and flow rates within one 
or mora of the perforated tubuters, and controlling the flow of fluidic materials through 
the perforated tadnilars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present Invention, a method of extracting materials 
fifom a producing subterranean zonia In a weilbdre, at least a portion of the wellt)ore 
including a casing, is provided that includes positioning one or more sofid tubuters 



within the wellbore, positioning one or more pertorated tubulars within the weUlx)re, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling tte perforated tubulars 
5 with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subterrar^n zone within the wetlbore, fluididy coupling at least one of the 
perforated tubulars with the piodudng subterranean zone, nnonitoring the operating 
temperatures, pressures, and flow rates within one or more of the perfbrated tubulars, 
and controlling the flow of fluidic materials through the perforated tubulars as a function 
10 of the monitored operatirig temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
' indudes means for postttoning one or more solid tut>ulars within the wellbore, the solid. 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perfbrated tubulars wtthin the wellbore, ttie perforated tubulars traversing the second 
subterranean zone, means for radially expanding at les»t one of tiie sdid tubulars and 
perfbnated tubulars wtthin ttie wellbors, means for fluididy coupling tiie perfbrated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subtenanean zone to the second subterranean! zone witiiin the wellbore external to the 
sdid tubulars and perfbrated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within me or nK>re of the perforated tubulars, 
and means for controlling the flow of fluidic materials through the perforated tubulars as 
a function of the monttored operating temperatures, pressures, and flow rates. 

25 

Acomllng to anottier aspect of the present invention, a system for extracting materials 
from a produdng subtenBnean zone in a wellbore, at least a portion of the wellbore 
induding a casing. Is provided that Inchkles rmans for positioning one or more solid 
tiAulars within the wellbore, means for positioning one or more perfbrated tubulare 
30 wtthin flie wellbore, the perfbrated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of the sdid tubulars and ttie perforated 
tubulars within the wellbore, means for fluididy coupling ttie solid tubulare wtth the 
casing, means for fluididy coupling ttie perfbrated tubulars wtth the solid tubulare, 
means fw fluididy Isdattng the produdng subterranean zone from at least one other 
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subterranean zone within the welltx)re, means for fluididy coupling at least one of the 
perforated tubulars with the producing eubterranean zone, meane for monitoring the 
operating temperatures, pressures, and flow rates within one or wore of the perforated 
tubulars, and means for controlling the flow of fiuidic materials through the perforated 
5 tubulars as a functton of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isotation assembly indudirig: one or more solid tubular members, each 

10 solid tubular member kiduding one or more external seals, one or more perforated 
tubiriar members each induding radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the Interior si^ces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the »nal isolation assembly. At 

15 toast one of the sdid tubular members and the perforated tubular members are fonmed 
by a radial expansion process performed wittiin the wellbore, and the sdid tubular 
liners are fdmned by a radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isoiatir^ a first 
20 subterranean zone fnyn a second subterranean zone in a wellbore is provided that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subteranean zme, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulara 
traversing the second subtenanean zone, radially expanding at least one of the sdid 
25 tidnilars and i^orat^ tubulara within the wellbore, fluididy coufriing the perforated 
tutHitars and the primary sdid tubulara, preventing ttie passage of fluids from the firat 
subterranean zone to the second subtenianean zone within the wellbore exterrat to the 
primary sdid tubtdara and perforated tubulara, positioning one or more solid tubular 
linera within the inferior of one or more of the perforated tubulara, and radiaily 
30 expanding and (riastically defbrming the sdid tubular linera within the interior of one or 
more d the perforated tubulara to fluididy seal at least sorne of the radte^ 
the perfbrated tubulara. 
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AccxHding to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
within the wellbore, positioning one or more perforated tubutors each including one or 
5 more radial passages within the wellborB, the perforated tubulars traversing the 
producing subterranean izohe, radially expanding at least one of the solid tubulars and 
the perforated tubutars witfiin the wellbore, fluidiciy coupling the solid tubulars with the 
casing, fluididy coining the perforated tubulars with the sc^id tubulars, fluididy 
isolating the producing subterranean zone from at least one other subterranean zone 
10 \^n the wellbore, fluidiciy coupling at least one of the perforated tubulars vrith the 
produdng subterranean zone, positioning one or more solid tubular liners vifithin the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the soHd tubular liners vMh\n ttie interior of one or more of the perforated 
tubulars to fluMidy seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a second subterranean zone in a wellbore is provided that 
tndudes means for positior^ng one or warb solid tubulars within the v/ellbors, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubidars traversing the second subtenranidan zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling Ihe perforated tubulars and ttie solid tubulars, means for 
preverrting the passage of fluMs from the first subterranean zone to the second 

25 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, mems for positioning one or nnore solid tubular liners within ttie 
interior of one or more of ttie perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners wittiin the interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

Aoconfing to anottisr aspect of ttie present invention, a system for exbBcSng nriaterlals 
from a produdr^ siArterranean zone in a wellbore, at least a portton of the wellbore 
induding a casing, is provided ttiat indudes means for poslttoning one or more solid 
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tubulars within the wellt>or0, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subtenranean zone, means for radially expanding at least one 
of the solid tubulare and the perforated tubulars within the wellbore, means for fluidicly 

5 coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars. means for fluididy isolating the producing subterranean 
zone from at least one other subterranean zone within the weilbors, means for fluidicly 
ooupRng at least one of the perfbrated tubulars with the producing subterranean zone, 
means for positioning one or more solid tubular liners within the interior of one or more 

10 of the perforated tubulars, and nieans for radially expanding and plastically defomrring 
the solid tubular liners within the interior of one or more of the perfcmted tubulars fo 
fluidicly seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular memt)er including one or more extemal seals, one or more perforated 
tubular rmmbers each Including radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isoiatioh assembly. 

According to another aspect of the present invention, a method of Elating a first 
subterranean zone from a second subterranean zone in a weiibors is provided that 
Includes positioning one or nrKMfe solid tubulars within the wellbore, the solid tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
* traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perfbrated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subterranean zone within tte wellbore extemal to the 
prfmary soHd tubulars and perforated tutnjiars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenabie fluidic seaBng material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perfbrated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the weilbore 
including a casing, is provided that indudes positioning one or more solid tubulars 
5 within the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radiaHy expanding at least me of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy boupllng the solid tubulars with the 
oas^, fluididy coupling the perforated tubulars with the sdM tubulars, fluididy 

10 isolating the produdng subterranean zone from at least one other subterranean zone 
within the wettbore, fluididy coupling at least one of the perforated tubulars vnth the 
produdng subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

1 5 passages of the perforated tubulars. 

According to another asped of the present invention, a system for isdating a first 
subterranean zone from a second subtenenean zone in a wellbore Is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the sdld 

20 tubulars traversing the first subtenrartean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
e)q)anding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupHng the perforated tubulars and- the solid tubulars, means for 

25 preventing the passage of fluids from the first sutrterranean zone to the second 
subterranean zone within the wellbore external to the primary soHd tubulars and 
perforated tubulars. means for sealing off an annular region within at least one of the 
perforated tubulars, and means for injecting a hardenable fluidic sealing material into 
the seated annular regions of the perforated tubulars to, seal off at least some of the 

30 radial passages of the perforated tubulars. 

According to another asjwA of the present invention, a system for extracting materials 
firom a produdng subtemanean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes nneans for positioning one or more solid 



tubulars within the welibore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the welibore^ the perforated tubutars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tut^ulars and the perforated tubulars within the welibore, means for fluididy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subtenranean 
zone from at least one ottier subterranean zone within the welibore, rneans for fiuidicly 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
means for sealing off an annular region within at least one of the perforated tubulars, 

10 and means for injecting a hardenaUe fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

AocGUfdirig to another asped of the present Invention, an apparatus is provided that 
15 Indudes a zonal isdation assembly positioned within a welibore that traverses a 
subterranean formation induding: one or more solid tulHilar members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members coupled to the solid tubular memb^, and a shoe coupled to the zonal 
Isolation assembly. At least one of the sdid tubular members and the perforated 
20 tubular members are Ibrmed by a radial expansion process perfonmed within the 
welibore, and at least one of the perforated tubular members are radially expanded Into 
intimate contact with the subterranean fomiation. 

According to another asped of the present invention, a method of Isdaflng a flrsl 
25 subtenranean zone from a second subtenanean.zone In a welibore is provided that 
includes posWoriing one qr more sdid tubulars wKhln the welibore. the solid tubulars 
traversing the flrst subterranean zone, posiUonirig one or more perfbratad tubulars 
withhi the welibore each Including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated^ tubulars within the weObore. radially expanding at least 
one of the perforated tubulars into intimate contad with the second subterranean zone, 
fluididy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage df fluids from the flrst subterranean zone to the second subterranean zone 
within the welibore external to the sdid tubulars and perforated tubulars. 
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Aooording to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone In a wellbore. at least a portion of the welibore 
including a casing, is provided that includes positioning one or more solid tubulars 

5 within the wellt)ore, positioning one Or more perforated tubulars within the welibore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radiaity expanding at least one of the solid tubulars and 
the perforated tubulars withiri the welibore, radially expanding at least one of the 
perforated tubulars Into intimate contact with the producing subtenanean zone, fluididy 

10 coupling the solid tubulars lArtth the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the welibore, and fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

15 Acoonling to another aspect of the present invention, a system for isdathg a first 
subtenanean zone from a second subtonranean wne in a welibore is provided that 
indudes means for positioning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the welibore each induding one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radiaity 
expanding at least of the solid tubulars and perforated tubulars within the weilbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
oonted with the second subtenanean zone, means for fluididy coupling the perforated 
tubulars and the solid tubulars^ and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subterranean zone within the welibore external to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone In a welibore, at least a portion of^the welibore 
30 induding a casing. Is provided that Iridudes nmans for positioning one or more solid 
tubulars wittiin the welibore, means for positioning one or more perforated tubulare 
within the wellbora each including one or more radial openings, the perforated tubulars 
traversing the produdng subtonranean zone, means for radtally expanding at least one 
of the sdid tubulare and the perforated tobulare within the welibore, means for radially 

10 



expanding at (east one of the perforated tubulars into intimate contact vi^ the 
producing subterranean zone, means for fluidlcly coupling the solid tutHJiars with the 
casing, means for fluididy coupling the perfbratod tubulars with the solid tubulars, 
means for fluididy isolating the producing subterranean zone from at least one other 
5 subterranean zone within the wellbore, and means fbr fluidicly coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

According to another aspect of the prssent invention, an apparatus is provided that 
indudes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subterranean formation and indudes a perforated wellbore casing, including: one or 
nmre solid tubular members, each sdid tubular member induding one ormore extenial 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to ttie zonal isolation assembly* At least one of the solid tubular 
members and ttie perforated tubular members are fomrmd by a radial e}q)ansion 

15 process performed witNn the welibors, and at least one of the perforated tubular 
members are radially expanded into intimate contact yvith the perforated wellbore 
casing. 

According to another asf^ of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subtenranean zone, is provided that 
indudes petitioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, posittoning one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
25 traversing ihe second subterranean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubulars within the welibors, radially expanding at least 
one of the perforated tubulars fartto intimate contad with the perforated casing, fluididy 
coupling the perforated tubulars and the sdid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second suMenanean zone within the 
30 wellbofe external to the solid tubulars and perforated tubuters. 

According to another aspect of the prssent invention, a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a. casing and a perforated casing that traverses the produdng subterranean 
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zone* is provided that includes positioning one or more solid tubulars within the 
wellbore, positioning one or more perforated tubulars within the welibore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 
5 perforated tubulars within the weUbore, radially expanding at least one of the perforated 
tubulars into inflmate contact with the perforated casing, fluldidy coupling the solid 
tutnjiars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the producing subtenanean zone from at least one other 
subterranean zone within the welbore, and fluidiciy coupling at least one of the 
10 . perforated tubulars with the producing subtenanean zone. 

Acoonling to another aspect of the present inventton, a system for isolating a first 
subterranean zone from a second subterranean zone in a welibore that includes a 
perforatcid casing that traverses the second subtenanean zone, is provided that 

15 includes nieans for positioning one or more solid tubulars within the welibore. the solid 
tubuiani traversing the first subterranean zone, means for posittoning one or more 
perfmted tubuters within the welibore each including one or more radial passages, the 
perforated tubuters traversing the second subtenanean zone, means for radtelly 
expanding at least one of the solid tubulars and perforated tubulars within the welibore. 

20 means for radially expanding at least one of the perf(»Bted tubulars into intimate 
contact with the perforated casing, means for fluididy coupling the perforated tubuters 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zorw to tt^ second subterranean zone within the welibore extennial to the 
solid tubuters and perforated tubulars* 

25 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a welibore, at least a portion of the welibore 
induding a casing and a perforated casing that traverses the produdng subtenBnean 
zone, that indudes means for positionir^ one or more solid tubuters within the 
30 weDbore. means for positioning one or more perforated tubuters within the welibore 
each indudteg one or more radial openings, the perforated tubulars traversing the 
produdng subterranean zone, means for radtelly esqpanding at teast one of the solid 
tubulars and ttte perforated tubuters within the wellborn, means for radially expanding 
at least one of the perforated tubuters into intimate contect with the perforated casing, 



means for fluididy coupling the solid tubulars with the casing, nneans for fluldtdy 
coupling the perforated tubulars with the solid tubulars, means for fluididy isolating the 
producing subtenanean zone from at least one other, subterranean zone within the 
weilbore. and means for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subtenanean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member induding one or. more external seals, one or more perforated 

10 tubular members each induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each induding one or more radial passages 
coupled to the Interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isdation assembly. At least one of the solid tubular 
membws and the perforated tubular members are formed by a radial expanston^ 

15 process perfbmied within the weilbore, and the perforated tubular iinere are formed by 
a radial expansion process perfbrmed within the weilbore. 

According to another aspect of the present invention, a method of i^lating a first 
subterranean zone from a second subterranean zone in a weilbore is provided that 

20 indudes positioning one or more solid tubulare within the weilbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the weilbore, the perforated tubulars 
traversfr^ the second subtenanean zone, radially expanding at least one of the sdid 
tubulars smd perforated tubulars within the weilbore, fluididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing me passage of fluids from the first 
subterranean zone to the second subterranean zone within the weilbore external to the 
primary sdid tubuters and perforated tubulare, posRibning one or more perforated 
tubular liners within the interior of one or more of the perforated tubutere, and radially 
expanding and plastically defonming the perforated tubuter Iinere within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the praserit invention, a .method of extreK:ting materials 
from a produdng subterranean zone in a weilbore, at least a portion of the weilbore 
induding a casing, is provided that Includes positioning one or more solid tubulare 



13 



within the weltbore, positioning one or more perforated tubulars each including one or 
more radial passages within the wellt)ore^ the perforated tubulars traversing the 
producing subtenrar^ean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore« fluidicly coupling the solid tubulars with the 

5 casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subtenranean zone from at least one other subtenranean zone 
witMn the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, arKi radially expanding and 

10 piasticalty deforming the perforated tubular liners within the Interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

15 Includes means for posiSoning one or more solM tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tidnilars, means for posiUonihg one or mare perforated tubular liners within 
the Interior of one or more of ttie perforated tubulars, and rr^ns for radially expanding 

25 and pteisticatiy deforming the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone In a wellbore, at least a portion of the wellbore 
30 including a casing, is provided that includes means for positioning one or more solid 
tubulars within the wellbore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the wehbore, the perforated tubulars 
traversing the producing subtenranean zone, mear^ for radially expanding at least one 
of the soMd tubulars and the perforated tubulars within the wellt>ore, means for fluididy 
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coupling the solid tubulars with the casing, means for fluldicly coupling the prorated 
tubulars with the solid tubulars, means for fluididy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subtenranean zone, 
5 means for positioning one or more perforated tubular liners wrttiin the interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
deforming the perforated tubular liners within the interior of one or more of the 
perfbrated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
Nidudes a zonal isolation assembly induding: one or more sdid tubular members, each 
solid tubular member induding pne or more external seals, two or more perforated 
tubular members each induding radial passages coupled to the sdid tubular members, 
and one or more one-way valves for controllably fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal Isolation assenribly. At least one of 
the solid tubular membm and the perforated tubular members are formed by a radial 
expansion process performed wittiin the wellbore. 

According to another aspect of the present Invention, a method of teolating a first 
20 subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a weilbore Is provided that Indudes positioning one or more solid tubulars 
within the weilbore, \he solid tubulars traversing the first subten'anean zone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
weilbore, the perfbrated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the sdid tubulars and perforated tt^lars within the weilbore, 
fluididy coupling the perforated tubulars and the primary sdid tubulars, preventing the 
passage of fluids flrqm the first subterranean zone to the second subterranean zone 
within the weilbore external to the primary sdid tutMJiars and perforated tubulars, and 
l^evenflhg fluids from passfrig from one of the produdng zones that has not been 
30 depleted to one of the pnidudng zones that h« been depleted. 

Aocordirig to anottier aspect of the present invention, a method of extracting materials 
from a weilbore having a plurality of produdng subtenanean zpneSi at least a portion of 
the weilbore induding a casing, is provided that indudes positioning one or more solid 
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fafbuiars within the wellbore, positioning two or more perforated tubulars each including 
one or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. fluldldy coupling the soUd tubulars with the 

5 casing; fluidicly coupling the perforated tubulars with the solid tubulars, flukJiqly 
isolating the producing subterhainean zone from at least one other subtenranean zone 
witMh the wellbore, fiuidicty coupling at least one of the perforated tubulars with the 
producing subterranean zone, preventing fluids from passing from one of the pn)ducing 
zones that has not been depleted to one of the produdng zones that has been 

10 depleted. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zmM in a w^lbbra is provided that Includes means for positiomng one or more solid 

IS tubulars within the welltrare, the solid tubuiars traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passagee within the wellbore. the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars wlttiin the wellbore, means for fluidicly coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary soBd tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interiorof one or more of the perforated tubulars. 
and means for preventing fluids from passing frOTi one of the produdng zones that has 

25 not been depleted to one of the produdng zones ttiat has been depleted. 

According to another aspect of the present invention, a system for extraoOng materials 
from a plurality of produdng subtenranean ^nes in a wellbore. at least a portbn erf the 
wellbore induding a casing, is provided that Irteludes means for positioning one or 
30 mors sdid tubulars within the wellbone. means for positioning one or more perforated 
titulars eadi Induding one or more radial passages within the wellbore. the perforated 
tubulars traversing the produdng sutMerranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore. means 
for fluldldy coupling the sdM tubutars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubulars. means for fluididy isolafing the producing 
subterranean zone from at le»Bt one other subterranean zone within the wellbore, 
means for fluidlcly coupling at least one of the perforated tubulars with the producing 
subtenranean zone, means for positioning one or more perforated tubular liners within 
5 the intdftor of one or more of the perforated tubulars, and means for preventing fluids 
from passing fronni one of tlie producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present Invention, an apparatus fbr extracting 
10 gecihenmal energy from a subterrariean fonnation containing a source of geothemial 
energy Is provided that includes a zonal Isolation assembly positioned within the 
subterranean formation including: one or mors solid tubular members, each solid 
tubular member including one or more external seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members, and. 
15 one or nmre perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more o/f the perforated tubular members, and 
a shoe coupled to the zonal isolation assembty. At least one of the solid tubular 
memb^ and the perforated tubular members are fonned by a radial expansion 
process performeid within the weilbore. 

20 

According to another aspect of the present invmtion, a method of isolating a first 
subtenranean zone from a second subtenanean zone induding a source of geothennal 
energy In a weilbore is provide that indudes piositioning one or more solid tubulare 
within the weilbore, the solid tubulare trevereing the first subtenranean zone, p(^ttioning 

25 one or more perforated tubulars each induding one or more radial passages within tlie 
weilbore, the peiforated tubutare travereing the second subterranean zone, radially 
expanding at least one of Ihe sdid tubulars and perforated tubulars within the weilborB, 
fluldicly coupling the perforated tubulare and the primary solid tubulare, preventing the 
passage of fluids fifom the firet subterrar^n zone to the second subterranean zone 

30 within the weilbore external to the prinrary sdid tubulare and perforated tubutere, 
positioning one or more perforated tubular linere within the interior of one or more of 
the perforated tubutare, and radially expanding and plastically defbnning the perforated 
tubuter linere within the interior of one or more of the perforated tubulars. 
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According to another aspect of the. present invention, a method of extracting 
geothemiial energy fronn a subterranean geothenmal zone in a wellbore, at least a 
portion of the weObore including a casing, is provided that iridudes positioning one or 
more solid tubuiars vMthin the wellbore, posittoning one or more perforated tubuiars 

5 each including one or n\ore radial passages within^ the wellbore, the perforated tubuiars 
traversing the si^rranean geothermal zone, radially expanding at least one of the 
solid tubuiars and the perforated tubuiars within the wellbors, ftuidldy coupling the solid 
tubuiars with the casing, fluididy coupling the perforated tutnilars wiUi the solid 
tubuiars, fluididy isolating the subterranean geothemial zone from at least one other 

10 subtenBnean zone within the welibore, and fluididy coupling at least one of the 
perforated tubuiars with the subterranean geottiemial zone. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second geothenmal subtenanean zone in a we)ibore is 

15 provided that Indudes means for positioning one or more sdid tubuiars wittiin the 
weilbore. the solid tubuiars traversing tiie first subterranean zone» means for 
positioning one or more perforated tubuiars each including one or more radial 
passages wittiin ttie weHbore, ttie perforated tubuiars traversing ttie secord gec^enmai 
subterranean zone, means for radially expanding at least one of the sdid tubuiars and 

20 perforated tubuiars witiiin the welibore. means for fluididy coupling the perforated 
tubuiars and ttie sdid tubuiars. and means for inventing the passage of fluids from the 
first subterranean zone to the second geothermal subterranean zone within the 
welibore external to the primary solid hjbulars and perforated tubuiars. 

25 According to another aspect of the present invention, a system for extracting 
geothermal energy from a subterranean geothermal zone in a weilbore, at least a 
portion of the weilbore induding a casing, is provided ttiat indudes means for 
positioning one or more solid tubuiars within the weilbore, means for positioning one or 
more perforated tubuiars each induding one or more radial passages wHhln the 

30 weilbore. the perftrated tubuiars traversing the subtmanean geottmmal zone, means 
for radtedly expanding at least one of tiie sdid tubidars and the perforated tubuiars 
v^in tt>e welibore, means for fluididy coupling the sdid tubuiars with the casing, 
means for fluididy coupling ttie perforated tubuiars witii the sdid tubuiars, means for 
fluididy Isolating the subterranean geothenmal zone from at least one ottier 
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subterranean zone within the wellbore, andmeans for fluidtciy coupling at least one of 
the perforated tubulars with the subterranean geothemnal zone. 

According to another aspect of the present invention, ah apparatus is provided that 
5 Includes a zonal isolation assembly induding: one ormore solid tubular members, each 
solid tubular member induding one or more external seals, one or more perforated 
tubular members each Induding one or more radial passages coupled to the solid 
tubular membera, arid a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
10 expansion process performed within the wdlbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subtenranean zone in a wellbore Is provided that 
includes pmttioning one or more solid tubiilars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or mora perforated tubulara 
within the wellbore each induding one or more radial passages, the perforated tubulara 
traversing the second subtenanean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars vyrthin the wellbore, fluldidy coupling the 
perforated tubulara and the solid tubulara, preventing the passage of fluids from fhe 
firat subtenranean zone to the second subtmanean zone within the wellbore external to 
the solid tubulara and perforated tubulara, and deaning materials from the radial 
passages of at least one of the perforated tubulara by further radial expansion of the 
25 perforated tubulara within the wellbore. 

AcocmJing to another aspect of the present invention, a method of extracting nraterials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, Is provided that indudes positioning one or more solid tubulara 
30 within the weHbora, positioning one or more perforated tubulara within the wellbore 
each induding one or more radial passages, the perforated tubulara traveraing the 
produdng subterranean zpne, radi^ly expanding at least one of the solid tubulara and 
the perforated tubulara within the wellbore, fluldidy coupling the solid tubulara with the 
casing, fluldidy coupling the perforated tubulara with the sqlkl tubulara, fluidfciy 
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isolating the producing subten^nean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
fk3w rates within one or more of the perforated tubulars, arid cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the weilbore. 

Aooording to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone hi a weilbore is provided that 

10 includes means for positioning one or more soHd tubulars within the weilbore, the solid 
tubulars traversing the first subtenranean zone, means for positioning one or more 
perf<Mrated tubulars within the weilbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least me of the solid tubulars and perforated tubulars within the weilbore, 

15 means for fluididy coupling perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore extendi to the solid tubulars and perforated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perflated tubulars within the 

20 weilbore. 

According to arK)ther aspect of the present invention, a system for extracting iraterials 
from a produdng subterranean ^>ne in a weHbore, at least a portion of the weilbore 
including a casing^ Is provided that Includes means for -positioning one or more solid 

25 tubulars within the weilbore, means for petitioning one or more perforated tubulars 
within the welltK>re each Induding one or more radial passages, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at leest one 
of the solid tubidars and the perforated tubulars within the weilbore, means for fluididy 
coupling the solid tubulars with the casing, means for fluUidy coupling the perforated 

30 tubuters with the solid tubulars. means for fluMidy isolating the produdng subterranean 
zone from at least one ottier subterranean zone witNn the weilbore, means for fluididy 
coupling at teast one of the perforated tubulars with the produdng subterranean zone, 
and means for deaning materials from the radiai passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief DescripUofi of the Drawings 

FIG. 1 a fragmmtary cross-sedional view illustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional lilustFation of the piacement of an lilustFaHve embcxilment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross secOonai illustration of the system of Fig. 2a during the injecfion of a 
fluidic materbl into the tubular support member. 

- Fig. 2c is a cross sedional liiustratton of the system oT Fig. 2b while pulling the tubular 
eixpansion cone out of the weibore. 

15 

Fig. 2d is a cross secHohal illustration of the system of Fig. 2c after the tubular 
expansion Gone has been completsly pulled out of the weHbore. 

Fig. 3 is a cross sectional illustration of an Illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. Sa is a cross sectional illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular membar. 

F^. 5b is a cross secUmal illustration of the expandabte tubular member of Bg. 5a. 
after radially expanding and plastically deforming the ends of the expandable tubular 
30 member. 

Fig. 5c Is a cross sectional IBi^tration of the expandabte tubuter member of Fig. 5b 
after forming threaded odnnecHons on the ends of the exparidabte tubuter mpmber. 
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Fig. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-$ecSonal illustration of an exerriplary emt>odiment of a tubular, 
expansion cone. 

Rg. 7 is a cross-sedional Illustration of an exemplary enfibodiment of a tubular 
expansion cone. 

10 

Rg. 8 is a fragmentary cross sectional iilustration of an altemativa embodiment of the 
system for Isolating subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular Hner. 

Fig. 10 is a fragnrtentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the systdm for isolating subterranean 
20 zones of Hg. 1 with a hardenable fluidic sealing material. 

Fig. 1 1 is a fragn^tay cross sectional illustration of an embodinnent of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterrmean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Fig. 12 is a fragnf)entary cross sectional illustration of an embodiment of a niethod for 
coupling one (rf the perforated tubular nr)embers of the system for isolating 
subterranean zones of Fig. .1 with a surrounding perforated wellbore casing. 

30 Fig. 13 is a fragmentary cross sectional Illustration of an embodlnnent of a method for 
lining me of the perforated tubular ntembers of the system for Isolating subtenranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustration of an alternative emtKXIiment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow fronri a produdng zone into a depleted m 

5 Fig. 15 is a frsgmentary cross sectional IDustration of an alternative emixxliment of the 
system for isolating subterranean zones of Fig. 1 in wtiich the system is used to extract 
geothermai energy from a subterranean geothermai zone. 

Detailed DescripHoh of the Illustrative Embodrmerlts 
10 An apparatus and method for isolating one or more subterranean zones from one or 
more other subterranean zones Is provided. The apparatus and rnethod permits a 
producing zor\B to be isolated from a nonprodudng wne u^ing a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used in combination with oonventtonai, well known, production completion 
15 equipment and methods using a series of packers, solM tubing, perforated tubing, and 
sIkJing sleeves, whk:h will be inserted into the disckised apparatus to pemiit the 
comnfringling and/or isotatton of the siA)terranean zones from each other. 

Referring to Fig. 1, a wellbore 105 including a casing 110 are posittoned in a 
20 subtenanean formatton 115. The subterranean formation 115 includes a number of 
productive and non-productive zones] including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subtenanean formatton 115, the welft)or8 
105 may be extended in a well known manner to traverse the various productive and 
noni)roductiye zones, including the water zone 120 and the targeted oil sand zone 
25 125, 

In a preforrsd embodiment, In order td fluldidy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 Is provided that includes one or mors 
seclk)ns of soikl casing 135, one or more external seals 140, one or more sections of 
30 peitbratad casing 145, one or more Intermediate sedk>ns of solid casing ISO, and a 
solid shoe 155. In several exemplary embodimente. the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any number of oonventibnal oommerdally available sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any numtier of conventional commercially 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 110 by using expandable solid connectors. The solkJ casing 135 
may comprise a plurality of such solid casing 135. 

IS The solid casing 135 is preferably coupled to one more of the perforated cadngs 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional oommerdally available processes such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 1 45 by expandable solid connectors. 

20 

In a preferred emt)odiment, the casing 135 includes one more valve members 160 for 
controlling the flow of fiidds and other materials within the interior region of the ^^asing 
135. In an alternative embodiment, during the production mode of operation, an 
intemai tubular string with various anrangemente of packers, perforated tubing, siiding 
25 sleeves, and valyets may be employed within the apparatus to provide various options 
for commingiing and isolating subten^nean zones from each other while providing a 
fluid path to the surface.^ 

In a particularly preferred embodiment, the casing 135 Is placed into Ae wellbore 105 
30 by expanding the casing 135 in the radial directim into intimate contact with the Interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commercially available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 t>etween the solid casings 135 and 150 and the wellbore 105. The seals 
140 may comprise any numt>er of conventional commercially avallat>le sealing 
materials suitable for sealing a casing in a wellt)ore such as, for example, lead, rubbeir 
5 or epoxy. In a prefemed emtKxJiment, the seals 140 comprise Stratalolc epoxy material 
avallal)ie from HallttMirton Energy Services. The perforated casing 145 permits fluids 
and other materiiais to pass into and out of the Interior of the perforated casing 145 
from and to the annular regton 165. In thte manner, oil and gas may be produced from 
a produdng sulMemanean zone within a subterranean fDimation. The perforated 

10 - casing 145 may comprise any number of conventional commercially available sections 
of stotted tubular caslrig. In a preferred embodiment the perforated casing 145 
comprises expandable slotted tubular casing available from Petrdine in Aberdeen, 
Scotland. In a particulariy prefenred embodinwnt, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petrotine in Abenjeen, 

15 Scotland. 

The perforated casing 145 is preferably ooupl^ to one or rrore solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercialiy available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable soUd connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to tl^ Intermediate solid 
25 casing 150 using any number of conventional oommerciaily available processes such 
as, for example, welding or expandaUe solid or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the tntenrnediate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 Is preferably coupled to the shoe 1S& The last 
perforated casing 145 may be coupled to the shoe 155 usir^ any number of 
conventional commerdally available processes such as, for exampto, welding or 
expandabte solid or slotted connectors. In a preferred embodiment the last perforated 
casing 145 is ooupled to the shoe 155 by an expandable solid connector. 
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In an alternative ennlxxlbnent, the shoe 155 is coupled directly to the last one of the 
intermediate solid casings 150. 

5 In a prefenred embodiment the perforated casings 145 are positioned within the 
weiR)ore 105 by expanding the perforated casings 145 in a radial direction into Intimate 
contact with the interior walls of the wettbore 105. The perforate casings 145 may be 
expanded in a radial direction using any number of conventional oommerdally available 
processes. 

10 

The intermediate solid casing 150 pemnits fluids and other materials to pass between 
adyacent perforated casings 145. The intermediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such n, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intenmdiate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 preferably coupled to one or more sections of the 
perforated casing 145. The intemiediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventior^l comnoerdally available 
processes such as, for example, welding, or spDd or slotted expandable connectors. In 
a preferred embodiment, the intemr^late solid casing 150 is coupled to the f^rforated 
casing 145 by expandable solid connected. The intermediate solid casing 150 may 
comprise a pluraiity of such intermediate solid casing 150. 

25 

In a preferred embodiment, the each intemiediate solid casing 150 includes one more 
* valve mennbers 170 for oontrolltng the flow of fluids and other materials wittiin the 
interior region of the intermediate casing 150. in an attemative embodiment, as wiH be 
recognized by person^s having ordinary sidll in the art and the benefit of the present 
30 disclosure, during the production mode of (q>eration, an intenral tubular string with 
various arrangements of padcers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for connmingling and isdaUng 
subterranean zones from each other while providing a fluid path to the surfe»e. 
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In a partfculariy prefenBd embodiment, the bitennediate casing 150 is placed into the 
weilt)ore 105 by expanding the intemiediate casing 150 In the radial direction into 
intimate contact with the interior walls of the wellbore 105. l^e intermediate casing 
150 may be expanded in the radial direction using any number of conventional 
5 commerdaliy availabie methods. 

In an aitennative embodiment, one or more of the intennediate solid casings 150 may 
be onrritted. In an altemative preferred embodiment one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show ISO. The shoe 
150 may comprise any number of oonvmtlonal conmercially avaiteble shoes suiteble 
for use in a vrallbore such as, for example, cement filled shoe, or an aluminum or 
15 cooiposite shoe. In a pp6>ferred embodiment, the shoe 150 comprises an aluminum 
shoe available from IHalliburton. In a preferred embodiment, the shoe 155 is selei:^ 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particularly prefenred embodiment, tiie apparatus 130 includes a plurality of solid 
casings 135, a plurality of seate 140i a plurality of perforate casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or rrore valve members 
160, n perforated casings 145, n-1 intermediate solid casings 150. each with one or 

25 morevalvemembens170,andashoe155. 

During operation of the apparatus 130. oil and gas may be controllably produced from 
the targeted oil sand zone 125 using ttie perforated casings 145. The oil and gas may 
ttien be transported to a surface location using ttie solid casing 135. The use df 
30 intenrndiate solid casings ISO witt) valve members 170 permite isoteted sections of the 
zone 125 to be aetecHvely isolated fbr production. The seals 140 pemnttttie zone 125 
to be fluidicly teolated from the zone 120* The seals 140 further permite isolated 
sections of the zone 125 to be fluidicly isotated firom each ottier: In this manner, the 
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apparatus 130 permite unwanted and/or non-producHve subten^man zones to be 
fluidiciy isolated. 

In an altematlve embodiment, as will be recognized by persons having ordinary skill in 
5 the art and also having the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, and valves may be empkiyed within the apparatus to 
provide various options for commingling and isolating subterranean zones from each 
other while provkling a flirid path to the 8urftK». 

10 

In several edtemative embodiments, the soM casing 135, the perforated casings 145, 
the intennedlata sections of solid casing 150. and/or the solid shoe 155 are radially 
expanded and plastkaily deformed witNn the weiboie 105 bi a conventtortal manner 
arxVor one or nrore of the methods and apparatus disclosed In one or more of 

15 the following: (1) U.S. patent appNcation serial no. 09/454.139. attorney docket no. 
25791.03.02. filed on 12/3/li999, (2) U.S. patent applteation serial no. 09/510,913. 
attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial 
no. 09/502,350.' attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. paterit 
applteatton serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999. 

20 (5) U.S. patent application serial no. 09^3.460, atU^y docket no. 25791 . 1 1 .02, filed 
on 3/10/2000, (6) U.S. patent applicatton serial no. 09^12,895. attorney docket no. 
25791.12.02. filed on 2/24/2000. (7) U.S. patent application serial no. 09/511.941. 
attorney docket no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent applicatton serial 
no. 09/588.946. attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent 

25 applk:atton serial no. 09/559.1 22, attorney docket no. 25791 .23.02. filed on 4/26/2000. 
(10) PCT patent application serial no. PCn7US00/18635, attorney docket no. 
25791.25.02. filed on 7/01(2000, (11) U.S. provlstonal patent applteathm serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999, (12) U.S. pinvistonal 
patmt application serial no. 60/154,047, attorney docket no. 25791.29, filed on 

30 0/16/1999, (13) U.S. pioviskxial patent applkatkm serial no. 60/159,082. attorney 
docket no. 25791 .34. filed on 10/12/1999. (14) U^. provisionai patent appOcatkm aerial 
no. 60/159,039. attorney docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
proviskMial patent application serial no. 60/159.033. attorney docket no. 25791.37. filed 
on 10/12/1999^ (16) U.S. provistonal patent applkatkm serial no. 60/212.359. attorney 
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docket no. 25791.38, filed on 6/19/2000. (17) U.S. provisional patent application serial 
no. 60/165,228. attorney docket no. 25791.39, filed on 11/12/1999. (18) U.S. 
provisional patent appficatkm serial no. 60/221.443. attorney docket no. 25791.45. filed 
on 7/28/2000. (19) U.S. provisipnal patent applicatmn serial no. 60/221.645. attorney 
5 docket no. 25791.46. filed on 7/28/2000, (20) U.S. provisk>nal patent applkaition serial 
no. 60/233,638, attorney docket no. 25791.47. filed on 9/18/2000, (21) U.S. provisional 
patent appHcatkm serial no. 60/237^334, attorney docket no. 25791.48, filed on 
10/2/2000. (22) U.S. provisional patent appHcation serial no. 60/270,007, attorney 
docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional patent appltoatton serial 

10 . no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S, provisional 
patent appHcation serial no. 60/259.486. attorney docket no. 25791.52. filed on 
1/31/2001; (25) U.S. pnovisional patent appltoation serial no. 60/303,740, attorrtey docket 
no. 25791.61. filed on 7/6/2001; (26) U.S. provistonal patent applteatton serial no. 
60/313.453. attorney docket na 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317.985. attorney docket no. 2579l!67. filed on 
9/6/2001: (28) i;.S. provistonal patent applicatton serial no. 60/318,386, attorney docket 
no. 25791.67.02. filed on 9/10/2001; and (29) U.S. utility patent appHcatton serial no. 
09/969.922, attorney docket no. 25791.69. filed on 10/3/2001, the disctosures of which 
are incorporated herein by reference, in an exemplary emt)odiment, the radial 

20 clearances t)etween the radially expanded solid casings 135, perforated casings 145. 
intennediate secttons of solid casing 150. and/or the soiid.shoe 155 and the welltwre 
105 are eliminated thereby eliminating the annulus t)etween the solM casings, the 
perforated casings 145, the intennediate secttons of solid casing 150, and/or the solid 
shoe 155 and the weHbore 105. In this manner, the optional need for filling the annulus 

25 witti a filler material such as, for example, gravel, may k>e eliminated. 

Referring to Figs. 2a-2d, an illustrative emi)odimeht of a system 200 for isolating 
subtsnanean fonnattons includes a tubular suppoit member 202 that defines a 
passage 202a. A tubidar expanston cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary embodinwnt. the 
tubular expanston cone 204 includes a tapered outer surfeoe 204b for redone to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended Intemradiate portion 206c, another pr»«)q>anded end 
206d, and a sealing menber 206e coupled to the exterior surface of the unexpended 
Intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the prft«xpmded ends, 206a and 20ed. of the flrst expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intermediate 
portion 206c. An end 208a of a shoe 208 coupled to the pre^xpanded end 206a of 
the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a siottad tubular member 210 that defines a passage 210b is coupled 
to the other pre-«(panded end 206d of the first expandable tubular member 206 by a 
conventional thraaded connection. Another end 21 Qc of the slotted tubular member 
210 is coupled to an end 212a of a slotted tubular member 212 that define a passage 
212b by a conventional threaded connection. A pre-expanded end 2i4a of a second 
expandable tubular mwnber 214 that deDnes a passage 214b is coupled to the other 
end 212c of the tubular member 212. The seoond. expandable tubular member 214 
further Includes an unexpended Intermediate portion 214c another pre-expanded end 
214d. and a sealir^ member 214e coupled to the exterior surges of the unexpended 
intemiediate portion, in an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214& 

An end 216a of a slotted tubular member 216 that defiries a passage 216b is coupled 
to tt» other pre-«xpanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the stotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
218b by a conventfonaT threaded connectton, A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b Is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further Includes an unexpended intermediate portion 220c, another pr«-expanded 
end 220d, and a sealing member 220e coupted to the exterior surface of the 
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unexpended Intennediate portion, in an exemplary embodiment, the fttside and outside 
diameters of tlie pre-expanded ends, 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside arid putside diameters of the unexpended 
Intermediate portion 220c. . 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

in an emmplary embodiment, the inside and outside diam^rs of the pre-expanded 
10 ends. 206a. 206d. 214a. 214d. 220a and 220d, of the expandable tubular members, 
206. 214, and 220. and the slotted tubular members 210, 212, 216. and 218, are 
substantially equal. In several exemplary embodiments, the sealing members. 206e, 
214e, and 220e, of the expandable tubular menibers. 206. 214, and 220. respecHwIy, 
further include anchoring elements for engaging the wellbore casing 104. In several . 
15 exemplary embodiments, the slotted tubular membere. 210. 212. 216. and 218, are 
conventional slotted tubular members having threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a stnicturai support; In several 
alternative embodiments, the slotted tubuiar members. 210. 212, 216, and 218 are 
conventional slotted tubular membere for recovering or introducing fluidic materials 
20 such as, for example, oil, gas and/or water from or Into a subterranean fbnnation. 

In an exemplary embodiment, as illustrated in Fig. 2a. the system 200 is initially 
positioned in a borehole 224 formed in a subterranean formation 226 that indudes a 
water zone 226a ar>d a targeted oil sand zone 226b. The bore^ 224 may be 

25 positioned in any orientation from vertical to horizontal, In an exemplary embodiment, 
the upper end of the tubular suf^rt member 202 may be supported in a conventional 
manner usingi for example, a slip joint, or equivalent device in order to pennit upward 
moviMtient of the tubular support member «td tubular expansion cone 204 relative to 
one or more of the expandable tid>ular members, 206. 214. and 220. and tubular 

30 members, 210, 212. 216. and 218. 

In an exemplary embodiment, as Illustrated in Fig. 2b, a fluidic material 228 Is then 
irijected Into the system 200. through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exentplary embodiment, as illustrated In Fig. 2c, the continued Injection of the 
fluidic material 228 through the passages. 202a and 204a. of the tubular support 
member 202 and the bibular expansion cone 204, respectively, pressurizes the 
passage 18b of the shoe 18 below the tubular expansion cone tttereby radially 
expanding and piastlcally defomung the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 2M. In particular, the 
intermediate non pie-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and piasticany defonned off of the tapered external surfeoe 204b of 
the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the weRbore casing 104. Consequently, the radially expanded 
intemiediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the welibore casing 104. In an exemplary embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 is also thereby 
mchored to the welibore casing 104. 

in an exemplary embo(fiment. as illustrated in Fig. 2d. after the expandable tubular 
member 206 has been plastically defonned and radially expanded off of the tapered 
external surface 204b of the tubular expan^on cone 204. tlie tubular expansion cone Is 
pulled out of the borehole 224 by applying an upward force to the tubuter support 
member 202. As a result, the second and third expandable tubular members. 214 and 
220. are radially expanded and plastically defonned off of the tapered external surface 
204b of the tubular expansion cone 204. In particular, the intemnediate non pre- 
expanded portion 214c of the second expandable tubular member 2l4 is radially 
expanded and plastically defonned off of the tapered extemal surface 204b of the 
tubular expansion cone 204. As a result, the sealing merriber 214e engages the 
Interior surface of the weflbore 224. Consequently, the radially expanded intermediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
iMenboie 224. In an exemplary embodiment, the radially expanded intemnediate portion 
214c of the second expandable tubular member 214 is also thereby andiored to the 
welibore 104. Furthennore. the continued application of the upward force to the tubular 
member 202 wiR then displace the tubdar expand cone 204 liqmvardly into 
engagement with the pre-expanded arid 220a of the third expandable tubular member 
220. RnaHy. the continued application of the upward Ibrbe to the taJbular member 202 
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will then radially expand and plastically defomn the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion oone 204. in 
particular, the intenmediatB noh pre-e)^nded portion 220c of the third expandable 
tubular mend)er 220 is radially expanded and plasUcsdly deformed off of the tapered 
5 external surfece 204b of the tubular expansion oone 204. As a result, the sealing 
meniber 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded Intermediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224« In an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandaUe tubular member 220 is 
10 - also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluididy isolated from the targeted oil sand zone 226b. 

After completing ttie radial expansion and plastic defonnation of the third expandable 
tubular member 220, ttie tubular support member 202 and the tubular expansion cone 
15 204 ars removed from the w^lbore 224. 

Thus, during the operation of the system 10, the intemnediate non pre-expanded 
portions, 2D6c, 214c, and 220c, of the expandable bjbular members, 206, 214, and 
220, respectively, are radially expanded and plastically deformed by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members, 
206e, 214e, and 220e, are displaced in the radial dirediQn into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubular memt>ers. 210 and 212. the expandable Uibular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. Furthermore, as a result, the connections between the expandable tubular 
members, 206, 214, and 220, the shoe 208, and the slotted tubular members, 210, 
212, 216, and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the inside diameters of the expandable tubular 
rhembers, 206. 214, and 220, and the slotted tubular members, 210. 212, 216, and 

30 218, after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment may be easMy 
positioned wiltiin, and moved through, the expandable and slotted tutwdar memlwre. In 
several altemativa embodiments, the conventional tools and equipment include 
conventional vaMng and other conventtonal flow control devfces for controinng the flow 
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of fluidic materials within and Isetween the expandable tubular members, 206. 214. and 
220. and the slotted tutMJiar membeiB. 210, 212, 216. and 218. 

Furthermore, in the system 200. the slotted tubular members 210. 212, 216, and 218 
5 are interleaved among the expandable tubular members, 206. 214, and 220. As a 
result, because only the Intermediate non pre-expanded portions. 206c 214c and 
220c of the expandable tubular members, 206. 214. and 220. respectively, are radially 
expanded and plastically deformed, the slotted tubular members. 210, 212. 216. and 
218 can be conventional slotted tubular nwmbers thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the intermediate non 
pre-expanded portions, 206c 214c and 220c. of the expandable tubular members, 
206, 214, and 220, respectively, are radially expanded and plastically defonned, the 
number and length of the interleaved slotted tubular members, 210, 212, 216, and 218 
can be much greater than the numlber and length of the expaiKlable tubular members. 

15. In an exemplary embodiment, the total length of the intermediate non pre-expanded 
portions, 206c 214c and 220c of the nqpandable tubular members, 206, 214, and 
220, is approximately 200 feet, and the total length (rf the slotted tubulv members. 
210. 212, 216, and 218, is approximately 3800 feet Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the weHbore 224 by radially expanding and plastically defonhing a total length of only 
approximately 200 feet 

» . 

Furthemiore, the sealing members 206e. 21 4e, and 220e. of the expandable tubular 
members. 208, 214, and 220, re^ctively, are used.to couple the expandable fajbutar 
25 members and the slotted tubular members. 210. 212, 216. and 218 to the wellbore 224. 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be large enough to effectively etintinate the possilrility of 
damage to the expandabte tubular members and slotted tubular members during the 
placement of the system 200 witMn the wellbore. 

30 

In an exemplaiy embodimeht. the pre-expanded ends. 206a. 206d. 214a. 214d, 220a, 
and 220d, of the expan<|able tubular members. 206. 214. and 22D, respectively, and 
the slotted tubular members. 210, 212. 216, and 218. have outside diamelsrs and wall 
thicknesses of 8.375 Inches and 0.350 inches, respectively: prior to the ratdal 
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expansion, the intermediate non pie-expanded portions. 206c 2140. and 220c. of the 
expandable tubular members. 206, 214. and 220, respectiveiy. have outside diameters 
of 7.^ inches: the slotted tubular members, 210, 212, 216. and 218. have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intermediate portions. 206c 214c and 220c of the expandable tubular members. 206, 
214. and 220. are equal to 7.675 inches; and the wellbore 224 has an inside diameter 
cif 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends. 206a. 206d. 214a. 214d. 220a. 

10 and 220d. of the expandable tubular members, 206, 214, and 220, respectively, and 
the slotled tubular members, 210, 212, 216, and 218. have outside diameters and vvaii 
thicknesses of 4.500 inches and 0.250 inches, respectively; prior to the tadiai 
e)q)ansion, the Intemtediate non pre-expanded portions, 206c 214c, and 220c of the 
expandable tubular members, 206, 214, and 220. respectively, have outside dianeters. 

15 of 4.000 inches; the slotted tubular menfrf)8fs. 210, 212, 216, and 218, have Inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
Intennediate portions, 206c, 214c and 220c of the expandable tubular members, 206, 
214. and 220. are equal to 4.000 inches; and the wellbwe 224 has an Inside diameter 
of 4.892 inches. > 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oil, gas, and/or water into or from the subtenanean 
formation 226b. 

25 Relenlng now to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 wU now be descn'bed. TTIe tubular member 300 defines an interior region 300a 
and includes a first end 3O0b indudbig a first threaded connecUoh 300ba, a first, 
tapered portion 300c en intennediate portion 30iM, a second tapered portion 300e, 
and a second end 300f including a second threaded connection 300fa. The tubular 

30 member 300 further preferably Includes an intermediate sealing member 300g that is 
ooupfed to the wdertor surface of the IntermediatB portion 300d. 

In an eawmplary embodiment, the tubulw member 300 has a substantially aniiular 
cross section. The tubular member 300 may be febrfcated from ariy number of 
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conventional conrimercially available materials such as, for example. Oilfield Country 
Tubular Goods (OGTG), 13 chromium steel tubing/casing, or L83, J55. or P1 10 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular crms section. Furthermore, in an exemplary embodiment, the 
interior region 300a of the tubular member includes a first inside dtemeter Di, an 
intennediate inside diameter Dint, and a second inside diameter D2. in an exemplary 
embodiment, the first and second inside diameters, Di and are substantially equal. 
10 In an exemplary embodiment, the first and second inside diameters, Di and D2, are 
greater than the intermediate inside diameter Dint. 

The first end 300b of the tubular member 300 is coupled to the Intennediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 is coupled to the Intenmediate portion by the second tepered portion 300e. In an 
exemplary embodiment, the outeidei diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter of the 
intennediate (K>rtion 300d of the tubular member. The first and second ends, 300b and 
300f. of the tubular nrtember 300 include wall thicknesses, ti and tz, respectively, in an 

20 exemplary embodiment, the puteide diameter of the intermediate portion 300d of the 
tubuter member 300 ranges from about 75% to 98% of the cHJtside diameters of the first 
and second ends, 300a and 300f. The intemnedtete portion 300d of the hjbuter 
member 300 includes a wall thickness tjNt* 

25 in an exemplary embodiment, the wail thidcnesses ti and ta are substentialiy equal in 
Older to provMe substantially equal burst strength for ttie first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary embodiment, the wali 
thicknesses^ t, and t2, are both greater than the wail thtekness tinr in order to optimally 
match the burst strength of the first and second ends, 300a and 300r, cf ttie tubular 

30 member 300 with the intermediate portion 300d of the tubular member 300. 

In an exemptary embodiment the first and second tapersd portions. 300c and 300e, 
are inclined at an angte, a, relative to ttie longitudinal direction ranging from about 0 to 
30 degrees in order to optimaHy fadlitete ttie radtel expanston of ttie tubular member 
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300. In an exemplary embodiment, the first and second tapered portions, . 300c and 
300e, provide a smooth transition t)etween the first and second ends. 300a and 300f, 
and the intermediate portion 300d, of the tubular member 300 in order to minimize 
stress concentrations. 

5 

The intermediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 300d of the tubular member 300. In an exemplary embodiment, 
the Intermediate sealing member 300g seals the interface between the intermediate 
portion 300d of the tubular niember 300 and the interior surface of a wellbore casing 

10 . 305, or other preexisting structure, after the radial expansion and plastic deformation of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 30bg has a substantially annular cross 
section, in an exemplary embodiment the outeide diameter of the intennediate sealing 
member 300g rs selected to be less than ttie outside diameters of the first and second 

15 ends, 300a and 300f, of the tubular member 300 in order to optimally protect the 
intermediate sealing member 3(K)g during placement of the tubular member 300 within 
the wellbore casings 305. The intermediate sealing member 300g may be fabricated 
from any number of oonventicmal commercially available materials such as, for 
example, themnoset or themnoplastic polymers. In an exemplary embodiment, the 

20 intennediate sealing member 300g is fabricated from therrnoset polymers in order to 
optimally seal the radially expanded Intermediate portion 300d of the tubular member. 
300 with the wellbore casing 305. In several altemative embodimente, the sealing 
member 300g indudes me or more rigid anchors for engaging the wellboi^ casing 305 
to thereby anchor the radially expanded and plasUcaliy defbnned intermediate portion 

25 300d of the tubular mmnber 300 to the weiibore casing. 

Referring to Figs. 4, and 5a to 5d, In an e)«mplary embodiment, the tubular member 
300 is formed by a process 400 that Includes the steps o^ (1 ) upsetting both ends of a 
tubuter member in stop 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress raving both expanded upset ends of the tubular member in step 
415; (4) fonning threaded connections in both expanded upset ends of the tubular 
menrtber in stop 420; and (5) putting a seaUng material on the outside diameter of the 
non-expanded intennediate portion of the tubular member In step 425. 
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As iilustrated in FIG. Sa. in step 405. both ends, 500a and 500b. of a tubular member 
500 are upset using conventional upsetting methods. The upset ends. 500a and 500b. 
of the tubular member 500 include the wan thicknesses t, and tj. The intermediate 
portion SOCc of the tubular member 500 includes the wan thickness Wir and the interior 
5 dlamister D|«r. In an exemplary embodiment, the wall thicknesses ti and t2 are 
substantia^ equal in order to provide burst strength that is substantially equal atong 
the entire length of the tubular member 500. In ibhi e)»n^ary embodiment, the wall 
thicknesses ti snid t2 are both greater than the wall thk:kness \»n in order to (vovMe 
burst strength that is substantially equal along the entire length of the tubular member 
10 500, and also to optimally fadlitato the fbnnatwn of threaded cohnecttons in the first 
and second ends, SOOa and 500b. 

As ilhjstrated In Fig. 5b. in steps 410 and 415. both ends. 500a and 500b, of the tubular 
merrier 500 are radially expanded using conventk)nai radial expanston methods, and 

15 then both ends, 500a and 500b. of the tubular member are stress relieved. The 
radially expanded ends. 500a and 500b. of the tubiriar member 500 include the interior 
diametere Di and Dj. In an exemplwy embodiment, the interior diametere Di and Da 
are substantially equal In order to provide a burst strengtii Vhat is substantially equal. In 
an exemplary emtKxliment. the ratk> of the Interior diameters Dt and D2 to the interior 

20 diameter Dint rartges from about 100% to 120% in order to facilitate ttie subsequent 
radial expansion of ttie tubular meniri)er 500. 

In a preferred embodiment, the relationship between tho wall thicknesses ti, t2. and tiNT 
of tl>e tubular member 500; the inside diameters Dt. D; and Dmt of tiie tubular member 
25 500; ttie inskte diameter D^Mm of ttie wellbore casing, or ottier structure, ttiat ttie 
tutovtor member 500 will be inserted into; and ttie outeide diameter Deone of ttie 
expanston oone ttiat wfll be usbd to radially expand ttie tubular member 500 wittiin ttie 
wellbore casing is given by ttie fbltowing expresskwi: . 

'1 

30 

where ti Bts; and 
Di = D2. 

By satisfying ttie relationship given in ^uation (1), ttie expanston forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate ttie optinial geometry for the tubular member 500 for subsequent 
radial expansion and plastic defomnaiton of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support. 

As Illustrated in FIG. So, in step 420, conventional threaded connections, 500d and 
SOOe, are formed in both expancted ends, 500a and 500b, erf the tubular member 500. 
In an exempteiry embodiment, the threaded connecttons, 500d and SOOe, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

As Hlustrated in Rg. 5d, In step 425, a sealing member 500f is then applied onto the 
outside diameter oS the non-expanded intermediate pprtion 500c of the tubular mernber 

15 500. The seaHng mmiber 500f may be applied to the outside diameter of the non- 
expand^ intennediate portion SOOe of the tutMilar member 500 using any number of 
conventional commerdaliy available methods. In a preferred embodiment, the sealing 
memb^ SOOf is applied to the outside diameter of the intenmediate portion 500c of the 
tubular member 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment the expandable tubular members. 206, 214, and 220, of 
the system 200 are substantially Identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodiment of tubular expan«on cone 600 for 
radially expanding the tubular membere 206, 214, 220, 300 and 500 wHI now be 
descrflbed. The expansion cone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radial expansion election 615. 

30 

In an exemplafy embodiment the radial expansion secllOT includes a first coniori 
duter surfeoe 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack Oi and the second conical outer surface 625 
includes an ar^te of atteck 02. In an exemptery embodiment, the angte of attack Oi is 
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greater than the angle of attack 02. In this nnanner, the first conical outer surface 620 
optnmally radially expands the intermediate portions, 206c, 214c. 220c» 300d, and 500c, 
of the titular nnemlms, 206, 214. 220, 300, and 500, and the second conical outer 
surfim 525 optlnrially radially expands the pre-expanded first and second ends, 206a 
5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f, and 500a and 500t>, of the 
tubular members. 206, 214, 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surfece 620 includes an angle of attack a^ ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 
10 Mom the tubular nnembers, 206, 214, 220, 300 and 500. More generally, the 
expansion cone 600 may include 3 or nnore adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expanston cone 600 to the 
rear and 610 of the expansion cone 600. 

15 Referring to Fig. 7, another exemplary embodiment of a tubular expanskm cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion sedton 715. In an exemplary emtxxliment, the radial expansion section 715 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial expansion 

20 section 715 pmvides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimunri at the rear end 710 of the 
expanston cone. The parabolic outer profile of the outer surface of the. radial 
expanskm section 715 may t>e formed Cising a plurality of adjacent discrete conical 
sections and^or using a continuous curved surface. In this rDanner, the region of the 

25 out^ surface of the radial expansion section 715 adjacent to the front end 705 of the 
expanston cone 700 may optimally radially expand the intermediate portions, 206c, 
214c 220c 300d. and 500c of the tubular members, 206, 214, 220, 300, and 500, 
while the rsgton of the outer surface of the radial expansion sectton 715 adjacent to the 
rear end 710 of the expanston cone 700 may optimally radially expand the pre- 

30 expanded first and second ends. 206a and 206d. 214a and 214d, 220a and 220d, 300b 
and 300f, and 500a and 500b, of the tubular nnembers. 206. 214, 220. 300 and 500. In 
an emmplary embodiment, the paraboDc profito of the outer surface of the radial 
expanston sectton 715 is setected to provide an angle of attack that ranges frorn about 
8 to 20 degrees In the vicinity of the front end 705 of the expanston odne 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from alXMJt 
4 to 15 degrees. 

In an exemplary emt>odiment, the tubular expansion cone 204 of the system 200 is 
5 sut)etantially identical to the expansion cones 600 or 700, and/or incorporates one or 
tnoPB of the teachings cf the expansion cones 600 and/or 700. 

In several altehnative ennbodiments, the teachings of the apparatus 130, the system 
200, the expandable tid)ular member 300. the method 400, and/or the expandable 
1 0 tubular nrwimber 500 are at least partially combined. 

Referring to Fig. 8, In an alternative embodiment, conventional temperature, pressure, 
and flow sensors, 802, 804, and 806, respectively, are operabty coupled to the 
perforated tubulars 145 of the apparatus 130* The temperature, pressure, and flow 

15 sensors, 802, 804, and 806, rsspectively, in turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. in several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operation of the flow control vaives 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventional. 

Referring to Fig. 9, In an alternative embodiment, a solid tubular member 905 Is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 ptasHcaiiy deforming the sdid tubular member into engagement with the perforated. 
tiAular member in a conventional manner and/or. using one or more of the radial 
expansion methods disclosed in one or more of the following: (1) U.S« patent 
application serial no. 09/454,139, attorney dodcet no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent applicatton serial no. 09/502,350, aHomey docket no. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent appiteafion serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent application serial 
no. 09/523,460, attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
appltoation serial no. 09^12,895, attomey docket no. 25791.12.02, filed on 2/24^000, 
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(7) U.S. patent application serial no. 09/51 1 ,941 , attorney docket no. 25791 .16.02, filed 
on 2/24/2000, (8) U.S. piatent application serial no. 09/588,946, attorney docket no. 
25791.17.02, filed on 6/7/2000. (9) U.S. patent appiteation serial no. 09/559,122, 
attorney docket no. 25791.23.02. filed on 4/26/2000, (10) PCT patent applicaUon serial 
5 no. PCTAJSOQ/18635. attorney docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 
provlsmnal patent appHcatton serial no. 60/162.671 , attorney docket no. 25791 .27. filed 
on 11/1/1999. (12) U.S. provistoriai patent appltoation serial no. 60/154.047. attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional patent appOcatton serial 
no. 60/159.082, attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

10 proviskNial patent appikafion serial no. 60/159.039. attorney docket no. 25791 .36. filed 
on 10/12/1999. (IS) U.S. provistonal patent applteatkm serial no. 60/159.033. attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provisional patent applkatkm serial 
no. 60/212,359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provlskmal 
patent appiicatton serial no. 60/165.228. attorney docket no. 25791.39. filed on 

15 11/12/1999. (18) U.S. provlstonal patent appNratton serial no. 60/221.443. attorney 
docket no. 25791.45. filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645. attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provistonai 
patent applicatton serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provlstonal patent applicatton serial no. 60/237,334, attorney 

20 docket no. 25791.48, fltod on 10/2/2000. (22) U.S. provlstonal patent appltoation serial 
no. 60/270,007, attorney docket no. 25791.50, fitod on 2/20/2001; (23) U.S. provlstonal 
patent appKcation serial no. 60/262,434. attorney docket no. 25791.51, filed on 
. 1/17/2001; (24) U.S. provisional patent applicatton serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provlstonal patent application serial 

25 no. 60/303,740. attorney docket no. 25791 .61, filed on 7/6/2001; (26) U.S. provisional 
patent applicatton serial ho. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provistonal patent appiteation serial no. 60/317.985. attorney 
docket no. 25791.67. filed on 9m/2001; (28) U.S. provistonai patent applicatton serial 
no. 80.318.388. attorney docket no. 25791.67.02. filed on 9/10/2001; and (20) U.S. 

30 utility patent appHcalton serial no. 09/969.922. attorney docket no. 25791.69. fited on 
10/3/2001. the dlsctosuies of whkdi are inoorporatad herein l)y relMenoe. In this 
manner, the solM tubular mmtoer 905 fluMidy seals the radial pessages fonned In tfie 
pertbraled tutMlar memtier 145 thereby preventing the passage of fluidto materials 
and/br fomiatton malsriate through the perforated tubutor r^ 
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Referring to Fig. 10, in lan alternative embodiment, the radial openings in one of the 
perforated tububr members 145 are sealed by injecting a hardenable fiuidic sealing 
material 1005 Into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 having one or more radial operwigs 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the Int^oe between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material i(K)5 is then 
infected into the radial openings in the one perforated tubular member 145. The 

10 seaKng members 140 prevent tt)e passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020» are then removed from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
conventional driH string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluklic sealing material is a curable epoxy resin. 

In an alterrtative embodiment, as illustrated in Fig. 11, one or more of tfte perforated 
tutHilar memt>ers 145 of the apparatus 130 are radially expanded and plastically 

20 deformed into contect with the surrounding fbnnation 125 thereby compressing the 
surrounding formation. In this manner, the surrounding fbnnation 125 is maintained in 
a state of compression thereby stabilizing the surrounding fbnnation, reducing ttie flow 
of loose particles from the surrourKilng formation into the radteil openings of the 
perforated tubular member 145, and enhancing the recovery of hydrcx»rbons from the 

25 surrounding formation. 

In an altenrmtive embodiment, a seismic source 1105 Is positioned on a surface 
location to thereby impart seismic energy Into the fonnation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocart)ons from the formation 125. 

In an alternative embodiment, after the perforated tubutar member 145 has been 
radially expaiKled and plaatlGrily formed Into contact with the sunrourKflng fonmation 
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125, thereby coupling the perforated tubular member 145 to the surrounding formation, 
an impulsive load is applied to the perforated tubular member. The impulsive toad may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130: The Impulsive load is then transferred to the surrounding fonnation 125 
5 thereby compacting and/or siurrifying the surrounding forrratton. As a result, the 
reoovery of hydrocartions from the fonmation 125 Is enhanced. 

In an attemative embodiment, as illustrated in Fig. 12, a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the weHbdre 105 that traverses the 

10 • fonmation 125. When the apparatus 130 is positioned within the weiibore 105, one or 
more of the perforated tubular members 145 of ttie apparatus 130 are radially 
expanded and rustically deformed into contact with the wellbore casing 1205 thereby 
compressing the sunrounding forrnation 125. In this manner, the surrounding formation 
125 is rnalntained in a state of compression thereby stabilizing the sunounding 

15 fonnation, reducing the flow of loose particles from the surrounding fonnation into the 
radial openings of the perforated hJbular member 145, and enhancing the recovery of 
hydrocarbons from the surrounding fonmation. 

In an attennative emt>odiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy ijnto the fonnation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocart>ons from the fonnation 1 25. 

25 In an attemative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically fomied into contact with the weiibore casing 1205, 
thereby coupling the perforated tubular member 145 to the sunounding formation, an 
impulsive load is applied to the perforated tubular member. . The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The Impulsive load is then transferred to the surrounding fbmnatton 125 
thereby compacting and/or siurrifying the surroundbfig fonmation. As a result, the 
recovery of hydrocarboris from the fomnatton 125 is enhanced. 
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RefeiTing to Fig. 13, in ^n'attsmative embodiment, one or moie perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically defbmring the perforated tubular member into engagement 
wMh the perforated tubular member in a conventional nranner and/or usirig one or 
5 of the radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent application serial no: 09M54,139, attorney docket no. 25791.03.02, filed on 
12^1999. (2) U.$. patent application seriiBl no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2/23/2000. (3) U.S. patent appHcation serial no. 09/502,350. 
attorney docket no. 25791.8.02. filed on 2/10/2000, (4) U.S. patent appiicatkm serial 

10 ho. 00/440.338; atlomey docket no. 25791.9.02, filed on 11/15/1999. (5) U S. patent 
appKcatton serial no. 09^3,460. atlomey docket no. 25791.11.02. filed on 3/10/2000. 
(6) U.S. patent appikatfon serial no. 09/512.895. attorney docket Yw. 25791:12.02, filed 
on 2^4/2000. (7) U.S. patent applkatton serial no. 09^11,941. attorney docket no. 
25791.16^02. filed on 2/24/2000.. (8) U.S. patent appllcatktn serial no. 09/588.946. 

15 attorney docket no. 25791 .17!02, filed on -6/7/2000. (9) U.S. patent applicatton serial 
no. 09/559,122. attorney docket no. 25791.23.02, filed on 4/28/2000, (10) PCT patent 
application serial no. PCTAJSOO/18635. attorney docket no. 25791.25.02, filed on 
7/9/2000, (1 1) U.S. provistonal patent applicatbn serial no. 60/162,671 . attorney docket 
no. 25791.27, filed on 11/1/1999. (12) U.S. provtskxial patent application serial no. 

20 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999. (13) U.S. provistonal 
patent application serial no. 60/159,082. attomey docket no. 25791.34. filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159.039, attomey 
docket no. 25791.36, filed on 10/12/1999. (15) U.S. provistonal patent api^icatbn serial 
no. 60/159.033. attomey docket no. .25791.37, filed on 10/12/1999. (16) U.S. 

25 provistonal patent application serial no. 60/21 2,359, attomey docket no. 25791 .38, filed 
on 6/19/2000, (17) U.S. provisional patent applicatton serial no. 60/165.228. attorney 
docket no. 25791.39. filed on 11/12/1999. (18) U.S. provistonal patent appBcatkm serial 
no. 60/221.443. attomey docket no. 25791.45. filed on 7/28/2000. (19) U.S. provistonal 
patent applteatton serial ho. 60/221.645. attonriey docket no. 25791.46, fited on 

30 7/28/2000, (20) U.S. provistonal patent applteatton serial no. 60/233,636. attomey 
docket no. 25791.47. filed on 9/16/2000, (21) U.S. provistonal patent appltoaHon serial 
no. 60/237.334. attomey docket no. 25791.48. filed on 10/2/2000, (22) U.S. proviBtonal 
patent appilcatton serial no. 60/270.007. attomey docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provlsionai patent appltoatton serial no. 60/262.434. attomey 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S, provisional patent application serial 
no. 60/259.486, attorney docket no. 25791.52, fiied on 1/3/2001; (25) U.S. provisional 
patent applicatton serial no. 60/303,740, attorney docket no. 25791.61, filed on 
^K^200^ ; (26) U.S. provtetonal patent application serial no. 60/31 3,453, attorney docket 
5 no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent applicatton serial no. 
190/317.985. attorney docket no. 25791.67, filed on 9/8/2001; (28) U.S. provisional 
patent appBcatipn serial no. 60/318.386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969,922, attorney docket 
no. 25791.69, filed on 10/3/2001. the disck)$ures of which are inoorporated herein by 
10 reference. In this manner, the perforated tubular member 905 modifies the flow 
characteristics of the perforated tubular member 145 thereby permitting the operator of 
the apparatus 130 to modify the overall flow characteristics of the apparatus. 

in an alternative embodiment, as illustrated in Fig. 14, a one-way valve 1405 sudi as, 
15 for example, a check valve flukltely couples the Interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocaribons from corresponding 
subterranean zones A and B. In this manner. If zone B becomes depleted, 
hydrocarbons that are being exbacted from zone A will not flow into the depleted zone 
B. 

20 

In an alternative embodiment, as illustrated in Fig. 15. the apparatus 130 is used to 
extract geothermal energy from a targeted subterranean geothemnal zone 1505. In this 
manner, the operattonal efficiency of the extractkm of geothenmal energy is significantly 
enhanced due to the increased internal diameters, of the various radially expanded 
25 elements of the apparatus 130 that pernilt greater volumetric flows. 

In an alternative embodiment, the perforated tubular members. 145, 210. 212. 216, 
218; and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amount of ftjrther radial 
30 expanston required to dean the radial passages of the perforated tubular members 
145, 210, 212. 216, 218, ahd 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that includes a zonal isolation assembly including 
one or more soiM tijAnilar nnembers, each soM tubular member including one or nrK>re 
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exiemal seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intermediate solid tubular member including one or more extemal 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or mors valve members for dontroliing the flow of fluldic materials between the tubular 
members. In an exemplary emtiodiment, one or nriore of the intermediate solid tubular 
members Include one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
includes one or more prinmry solid fubuiars, each primary solid tubular including one or 
more exten>ai annular seals, n perforated tubulars coupled to the primary solid 
tubulars, and n*1 intermediate solid tubulars coupled to and interleaved among the 
15 perforated tubulars, each intenmediate solid tubular including one or more extemal 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a secorKi subterranean ^one in a 
wellbore has also been described that includes positioning one or nrK)re primary solid 

20 tubulars within the wellbore, the primary solid tubulars traversing the first subtenanean 
zone, positioning cm or more perforated tubulars within the welit)ore, the perforated 
tubulars traversing the second subtenranean zone, fluidicty coupling the perfected 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore extemal to 

25 the solid and perforated tubulars. 

A.method of extracting materials from a producing subterranean zone in a wellbDre, at 
least a portion of the wellbore indudihg a casing, has also been described that includes 
positioning one or more prirnary solid tutMJiars vnthin the wellt)ore, fluididy coupling the 
30 primary solid tubulars with the casing, posWonihg one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zone, fluididy coupling the perforated tajbuiars with the primary soHd tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellbore, and fluididy coupling at least one of the pwforated tubuters with the 
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pNTodudng subterranean zone. In an exemplary embodiment the methcxJ further 
includes oontroHably fluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 



5 An apparatus has also been described that includes a subtenahean fonmation including 
a weHbore, a zonal isolation assembly at least partially positioned within the wellbore 
that Includes one or more soDd tubular members, each solid tubular member including 
one or more external seals, and one or more perforated tubular members coupled to 
the soPid tubular members, and a shoe positioned within the weHbore coupled to the 

10- »nal isolation assemtriy, wterein at least one of the solid tubular nnernbers aruJ the 
perforated tubular members are formed by a radial expansion process performed within 
the wellbore. In an exemplary embodiment, the zonal Isolation assenobly further 
includes one or more intennediate solid tubular nnembers coupled to and interleaved 
among the perforated tubular members, each intermediate solid tubular member 

IS including one or more extemal seals, wherein at least one of the solid tubular 
members, the perforated tubular membere, and the iritenmediate solid tubular membere 
are formed by a radial expansion process performed within the wellbore. In an 
exempbry embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary emb(xiiment. one or more of the 
intermediate solid tubular members include one or more valve members for controlling 
the flow of fluids between the solid tubular membere and the perforated tubular 
memt)ere. 

25 An apparatus has also been described that includes a sut>terranean formation including 
a wellbore, a zonal isolatton assembly positioned within the weiit>ore that includes one 
or more prnnary solid tubulars, each primary softd tubular including one or more 
external annular seals, n perforated tubutere positioned coupled to the primary solid 
tubulars, and n-1 Intenmediate solid tubulare coupled to and interleaved among the 

30 perforated tubulars, each Intennediate solid tubuter including one or wore extemal 
annular seds, and a^oe coupled to the zonal isotation assembly, wherein at least one 
of the primary solid tubulars, the perforated tubutere, and the intermediate solid 
tutiuters are formed liy a radial expansion process performed v^thln the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 
tubulars within the weObore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, Ihe perforated 
5 tubulars traversing the second subterrariean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluidicty coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone' within the 
wellbore external to the primary solid tubulars arki perforated tubulars. 

10 

A method of extracting materials from a producing subtenranean zone in a wellbore. at 
least a portion of the wellbore including a casirig. has also been described that includes 
positioning one or more primary solid tubulars within the welibore, positioning one or 
more perforated tubulars within the wellbore, the perforated tubulars traversing the 

15 producing subtenranean zone, radially expanding at least one of the prinrtary solid 
tubulars and the perforated tubulars within the wellbore, fluididy coupling the primary 
solid tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
solid tubulars. fluidicty isolating the produdng subterranean zone from at least one 
other subtenanean zone within the wellbore, and fluididy coupling at least one of the 

20 perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiment, the method further Indudes ocxitroilabty fluididy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean fbmiation indudihg 
25 a weHbore/a zonal isolation assembly positioned within the wellbore that indudes n 
soHd tubular members positioned within the wellbore, each soHd tubular member 
inducflng one or more external seals, and n-1 perforated tubular members positioned 
within the welltiore coupled to and Interteaved among the solid tubular members, and a 
shoe positioned within the wellbore coupled to the zonal isolation assembly. In an 
30 exemplary embodiment, the wnsA isolatim assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular members. In an exemplary embodinnertt, one or more of the 
soHd tubular members indude one or wore valve members for controlHng the flow of 
fluids between the sqDd tubular nnembers and the peribrated tubular membere. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
welibore has also been described that Includes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
5 subterranean zone, mems for positioning one or more perforated tubulars within the 
wellbore. the perforated tubulars traversing the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventlnig the passi^ of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or nrKNre primary solid tubujars within the wellbore, means for 

is fluidicly coupling the primary sdid tubulars with the casing, nteans fbr positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traverring the 
producing subterranean zone, means for fluidicly coupling the perforated tubulars with 
the primary solid tubulars, means for fluidicly isolating the producing subterranean zone 
from at least one other subterranean zorie within the wellbore, and means for fluidicly 

20 coupling at least one of the perforated tubulars with the producing subtenanean zone. 
In an exemplary embodiment, the system further includes means for controllably 
fluMldy decoupling at teast one of the perforated tubulars from at teast one other of the 
perforated tubulars. 

25 A systOTi for fsoteting a first subterranean zone from a second subterranean zone in a 
weHbore has also been described that includes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
subtertanean zone, means for positioning one or more perforated tubulars within ttte 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, means for fluididy coupling the perfiorated tubulars and the primary 
solid tuhulars. and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
primary solid tubuters and perforated tubuters. 
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A system for extracting materials from a prcxludng subterranean zone in a wellbore, at 
least a portion of the welit>ore including a casing, has also been described that includes 
means for positiordng one or more primary solid tubulars within the wellbore. means for 
5 positioning one or more perforated tubutars within the wellbore. the perforated tubulars 
traversing the producing subterranean zone^ means for radially expanding at least one 
of the primary soHd tubulars and the perforated tubulars within the wetlbore, means for 
fluididy coupling the primary solid tubulars with the casing, means for fluididy coupling 
the perfbrated tubulars with the solid tubulars, means for fluididy isolating the 
10 produdng subtenenean zone from at least one other subtenanean zone within the 
wellbore, and means for fluidkdy coupling at least one of 0ie perfbrated tubulars with 
the produdng subtenanean zone. In an exemplary embodiment, the system further 
indudes means for contrdlably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subtenanean zones traversed by a wellbore has also been 
described that indudes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and su(^x>rted by the tapered end of the tubular expansion 
cone, and a shoe defining a vah/eable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
indude a tubular body comprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 sealing member coupled to the exterior surface of the intennedlate portion, and one or 
more slotted tubular members coupted to the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary enttxxiiment, the wall 
thicknesses of the first and second expanded end portions are greater thaa the wall 

30 thidmess (rf the intemnediate portion. In an exemplary embodiment, each expandable 
tubular member further Indudes a first tubular transitlonary member coupled between 
the first expanded end portion artd the Intermediate portion, and a second tubular 
transHionary member coupled between the second expanded end portion and the 
intemnediate portion, whereh the angles of indinatlon of the first and second tubular 
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trahsitionary members relative to the intermediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, me outside diameter oT the Intermediate 
portion ranges from abc|ut 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strength of the first and second expanded end portions is substantiaiiy equal to the 
burst strength cS the intemradlate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intemnediate portion ranges fronn about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wall thldoiesses t|, t2, and tiNT 

10 • of the first e^nded end portion, the second expanded end portion, and the 
intemnedtate portion, respectively, of the expandable tubular members, the inside 
diameters Di, D2 and Dm of the first expanded end portion, the second expanded end 
portion, and the intermediate portion, respectively, of ttie expandable tubular members, 
and the inside diameter Dwaabo» of ttie weilbore casing tiiat the expandable tububr 

15 member will be inserted into, and the outside diameter Doom of the expansion cone that 
will be used to radially expand the e}q>andable tubular member wittiin ttie weilbore is 
given by tiie fbiiowing expression: 

u 

whendin ti = t2; and wherein Di ^ D2. In an exemplary emt>odiment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attadt of the adjacent discrete tapered 
sections increases in a continuous manner from one md of ttie tubular expansion cone 
to ttie opposite end of the tubular expansion cone. In an exemplary embodiment, ttie 
tapered end of the tubular expansion cone includes an paraboloid bo(fy. In an 
25 exemplary embodiment, ttie angle of attack of the outer surbce of ttie paraboloid body 
Increases in a continuous manner from one end of ttie paraboloid body to ttie opposite 
end of ttie pcrabolotd body^ In an emmplary embodiment, ttie tubular liner corhpitees 
a plurality of expandable tubular members; and wherein the ottier tubular members are 
Merleaved arhong ttie expahdable tubular members. 

30 

A metiiod of isolating subterranean zones traversed by a weilbore has also been 
described ttiat includes positioning a tubular liner within ttie weHbore, and radially 
expanding one at mom discrete portions of ttie tubular liner into engagernent witti ttie 
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wellbore. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the >Mellbbre. In an exemplary 
embodiment, the remaining portions of the tubular liner are not nadially expanded. In 
an emmplary embodinwnt, one of the discrete portions of the tubular liner is radially 
5 expanded by injecting a fluidic material into the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment, the tubular Oner comprises a plurality of tubular 
members; and wherein one or mom of the tubular members are radially expanded Into 

10 engagenrmit with the welibore and one or more of the tubular merrd>ers are not radially 
expanded Into engagement with the wellborB. In an exemplary embodiment the 
tubular members tfiat are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

tS exemplary embodiment the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an intennediate portion and first 
and second expanded end portions coupled to (Y>posing ends of the intermediate 
portlOT, and a sealing menr*er coupled to the exterior surface of the intenrodiate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the insMe diameters of the sbtted tubular members are greater than 
or equal to me maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment the tubular liner includes a plurality of expandable tubular 
members; arul wherein the slotted tubular members are interieaved among the 
expandable tubular members. 

25 

A system for isolating subterranean zones traversied by a wellbore has also been 
described that includes means for positioning a tubular finer wNhln the wellbore, and 
means for radially expanding one or moie discrete portims of the tubular liner into 
engagement with the wellbore. In an emmplary embodiment a plurality of dtecrete 
30 portions of the tubular liner are radially expanded into engagenrtent with the wellbore. 
In an exemplary embodiment the remaining portions of the tubular liner are not radially 
expanded. In an exemplary emtxxliment one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic material into the tubular linen and wherein the 
other discrete portions of the tubular liner are radially expanded by pufling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exennplary enibodiment, the tubular liner includes a pluraUty of tubular members; and 
wherein one or more of the tubular members are radially expanded into engagement 
with the wellbore and one or more of the tubular members are not radially expanded 
5 into enge^enrient with the w^llbore. Ih an exemplary embodiment, the tubular membere 
that are radiany expanded into engagement with the weilbore include a portion that is 
radiaHy expanded into engagement with the welibore mi a portion that is not radially 
expanded into engagement with the weDbore. 

10 An apparatus for Isolating subterranean zones has also been described that includes a 
subterranean fonmation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more dtecrete locations. In an exemplary 
embodtfnent, the tubular liner is coupled to the borehole at a plural!^ of discrete 
locations. In an emmplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that Includes positioning tt)e tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
txMrehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded Into engagement with the borehole, in an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by Injecting a fluidic material Into the tubular Kner; and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner, in an exemplary embodiment, 
the tubular liner conriprlses a pluraUty of tubular members; and wherein one or nrK)re of 

25 the tubular members are radially expanded into engagement with the borehole and orie 
or more of the tubular members are not radially expanded into engagement with the 
t>orehole. In an exemplary embodiment the tubular members that are radially, 
expanded Into engagement with the borehole include a portion that Is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the bor^ote. in an exemplary embodiment, prior to 
the radial expansion the tubular liner indixles me or more expandable tubul9r 
mmbets that each include a tubular body comprising an intemnediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate . 
portion, md a sealing member coupled to the exterior surface of the Intermediate 
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portion, and one or more slotted tubular members coupled to the extendable tubular 
membm, wherein the inside diameters of the slotted tubular members are greater.than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exempla/y embodiment the tubular liner includes a plurality of expandable tubular 
5 members; and v^ierein the slotted tutnjiar members are Interleaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal Isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubuter 
members for controlling the flow of flukflc materials through the perforated tubular 
members, one or more temperature sensors operably coupled to one or more of the 
perforated tubi4ar merT4)ers for monitoring the operating temperature within the 

1 5 perforated tubular members, one or nlore pressure sensors (^rably coupled to one or 
more of the perforated tubular members for monitoring the ofierating pressure v^hin 
the perforate tubular members, and one or more flow servsors operably coupled to 
one or more of the perforated tubular members for nfKxiitoring the operating flow rate 
>^ln the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process performed within the wellbore. * 

25 

A method of isolating a first subtenrianean zone from a second subterranean zone in a 
welibore has also been described that includes positioning one or more eolid tubulars 
within 0ie welibore, the solid tubulars traversing the first subtenanean zone, positioning 
one or more perforated tubulars within the welibore, ttie perforated tubulars traversing 
30 the second subterranean zone, radially expanding at teast one of the primary solid 
tubuters and perforated tubuters within the welibore, fluldicly coupling the perforated 
tubulars and the sdid tubulars. preventir^ the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibore external to the 
soUd tubulars and perforated tubuters, monitoring the operating temperatures, 
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pressures, and flow rates within one or more of the perforated tubulare, and contrdting 
the flow of fluidic nraterials through the perforated tubulars as a furK:tion of the 
monitored operatir^ temperatures, pressures, and flow rates. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the weHbore Including a casing, has also been described that includes 
positioning one or more solid tubulare within the wellbore. positioning one or more 
perforated tubulare withiri the wellbore, the perforated tubulare traversing the producing 
subterranean zone, radially expanding at (east one of the solid tubulare and the 

10 perforated tubulare within the wellbore, fluidlcly coupling the sold tubulare with the 
casing, fluldidy coupling the perfbrated tubulars with the solid tubulare, fluldiciy 
isotetir^ the producing subterranean zone from at least one other subterranean zone 
within the wellbore. fluididy coupling at least one of the perfbrated tubulare with the 
producing subterranean zone, morritoring the operating teniperatures. pressures, and 

15 flow r^ within one or more of the perfbrated tubulare. and ooritrolling the flow of 
ftuidic materials through the perfbrated tubulare as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a firet subtenranean zone fnvn a second subterranean zone in a 
20 weHbore has also been described that includes means for positioning one or more solid 
tubuiara withni the wellbore, the solid tubulare travereing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore. the 
perforated tubulare travereing ttie second subterranean zone, means for radlaity 
expanding at least one of the solid tubutere and perforated tubulare within the wellbore. 
25 means for fluididy coupling the perforated tubutere arxl the soHd tubulare, means for 
preventing the passage of fluids frmri the firet subterranean zone to the second 
subtenranean zone within the wellbore external to the solid tubutere and perforated 
tubuters, means for monitoring the operating temperatures, pressures., and flow rates 
wlttiin one or more of the peribrated tubutere. and means for controlling the flow of 
30 fluidic material throi^h the perforated tubuiara as a function of the monitored 
operating tempwatures, pressures, and flow rates. 

A system for extracting materials from a produdng subterranean zone in a wellbore, at 
teast a portion of the wellbore including a casing, has also been described that includes 
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means for positioning one or more solid tubuiars within the weUbore, means for 
positioNng one or niore perforated tubuiars withih the wellbore, the perforated tubuiars 
traver^ng the producing subterranean zone, means for radiafiy expanding at least one 
or the solid tubuiars and the perforated tubuiars withih the welibore, medns for fluididy 

5 coupling the solid tubuiars with the casing, means for fluididy coupling the perforated 
tubuiars with the soiid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one c^r subterranean zone within the welibore, means for fluididy 
coupling at least one of the perforated tubuiars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within ona 

10 or more of the perforated taibuiars, and means for contrdiing the flow of fluidic 
materials through the perforated tubuiars as a funcfon of the monitored operatirig 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonal isolation assembly 
15 induding: one or more solid tubular members, each solid tubular member induding one 
or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular meml>ers, and one or more solid tubular liners 
coupled to the Interior surfaces of one or more of the perforated tubular menrtbers for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
mentbers and the perforated tubular members are fonned by a radial expansion 
process perfonned within the welibore, and the solid tubular Kners are fomied by a 
radial expansion process perfonmed within the welibore. 

25 A method of isolating a first subterranean »ne from a second subterranean zone in a 
welibore has eteo been described that Indudes positioning one or more solid tubuiars 
* within the welibore, the solid tubuiars traversing the first subterranean zone. posiUcming 
one or more perforated tubuiars each induding one or more radial passagee within the 
welibore, the perforated tubuiars traversing the second subterranean zone, radially 

30 expan(fing at least one of the solid tubuiars and perforated tubuiars within the welibore, 
fluMldy coupling the perforated tubuiars and the primary solid tubuiars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the weHbore extenral to the primary solid tubuiars and perforated tubuiars, 
poslttoning one or nnore solid tubular liners within the interior of one or more of the 
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perforated tubulars, and radially expanding and plastically deforming the solid tubular 
liners within the interior of one nnore of the perforated tutailars to fluidiciy seal at 
least some of the radial passages of the perforated tubulars. 



5 A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portim of the wellbore including a casing,, has also been described that includes 
positioning one or mors solid tubulars within the; wellbore/ positioning one or more 
perforated tubulars each including one or mors radial passages within the wellbore* the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluidiciy 
coupling the solid tutoutotk vAVh the casing, fluidiciy coupling the perforated tubulars 
with the sofid tubulars, fluidiciy teolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore. fluldidy coupling at least one of the 
perforated tubulars with the producing subterranean zone, positioning one or morei 

15 solid tubular Hners within the Interior of one or more of the perforated tubutars, and 
radially expanding and plastically defomning the solid tubular liners within the interior of 
one or more of the perforated tubuters to fluidiciy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subtenranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more soHd 
tubulars within the wellbore, the solid tubulars traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars each Including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, means for radially expanding at least one of the solid tubulars and 
perfcxBted tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing tlie passage of fluids from the first, 
subterranean »ne to the second subterranean zone within the wellbore external to the 
(ffimaiy solid tubulars and perforated tubulars, means fbr posiUonIng one or more solid 

30 tubular Uners within the interior of one or more of the perforated tubulars. and means 
for radially expanding and ptestically defbmiing the solid tubular Uners within the interior 
of one or mm of the perforated tubulars to fluldidy seal at least some of the radial 
passages of the perforated tubuters. 
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According to another aspect of the present invention, a system for extracting materials 
• from a producing subten^nean zone In a wellbore. at least a portion of the wein>ore 
including a casing, has also t)een de8crit>ed that includes means for positioning one or 
more soSd tulHJlars within the wellbore, means for positbning one or mem perforated 
5 tubuiars each including one or more radial passages within the weUborSp the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding iat 
ieasi one of the solid tubulars and the perforated tubulars within the welibore, means 
for fluididy coupling the solid tubui^irs with the casing, means for fluididy ooufriing the 
perforated tubulars with the solid tubuiars, means for fiuidiciy isolating the produdhg 

10 subterranean zone from at least one other subtenranean rone within the wellbore, 
. means for fluididy coupling at least one of the perforated tubulars vyKh the produdng 
subterranean zone, means for positioning one or nruxne sdid tubular liners within the 
interior of one or niore of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 

15 perforate tubulare to fluididy seal at least some of the radial passages of the 
perforated tubulars* 

An apparatus has also been described that Indudes a zonal isolation assembly 
induding: one or nrtore solid tubular members, each solid tubular member induding one 
20 or more exterr^ai seals, one or more perforated tubular members each Including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembly. 

25 

A method of isolating a first subtenranean zone from a second subterranean zone in a 
wellbord has also been described that indudes positioning one or mm sbBd taJbulars 
wtthbi the weHbore, the solid tubulars traversiiig the first subterranean zone, positionir^ 
one or more perforated tubulars each including one or rhore radial passages within the 
30 wellbore, the perforated tubulars traversing the second subtenanean zone, radially 
expanding at teast one of the solid tubulars and perforated tubulars within the wellbdre, 
fluMidy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 



seating off an annular regioh within at least one of the perforated tubulars. and injecting 
a hardenat)le fiuidic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least sonrie of the radial passages of the perforated tutnjlars. 

5 A nnelhod of extracting rraterials from a producing subterranear) zone in a welttxm, at 
least a portion of the wellbore including a casing, ha$ also been described that Includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulare each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perftmted tubulars within the weltt)ore, fliAJidy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fluidicly Isolating the producing subten^nean zom from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subtenanean zone, sealing off an annular regfon 

tS within at least one of the perforated tubulars, and Injecting a hardenable fluldic sealing 
^ material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A systerti for Isolating a first subtenranean zone from a second subterranean zone In a 
20 welltK)re has also been described that indudes means for positioning one or more solid 
tubulars within the wellt}ore, the solid Uibulars traversing the first subtenanean zone, 
means for positioning one or more pirated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zoob, means for radially expanding at teast one of the solid tubulars and 
25 perforated tubulars withiri the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subtenranean zone to the second subtenranean zorra within the wellbore external to the 
prftnary solid tubulars and perforated tubulars, m6ans for sealing off an annular region 
within at toast one of the perforated tobulars, and. means for Injecting a hardenabto 
30 fiuidic seaHng material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A q^stem for extracting materials ftom a produdng subtenanean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that indudes 
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means for positioning one or more solid tubuiars within the weilbore, means for 
positioning one or more perforated tutujiars each induding one or more radial 
passages within the wel!t>ore, the perforated tubuiars traversing the producing 
subterranean zone, means for radiaily expanding at least one of the solid tubuiars and 
5 the perforated tubuiars witNn the weilbore, means for fluididy coupiing the* solid 
tutHiiars with the casing, means for fiuidicly coupling the perforated tubuiars with the 
solid hJbulars. means for fluididy isdafing the produdng subterraneari zone finom at 
least one other subtenranean zone within the weilbore, means for fluididy coupling at 
least one of the perforated tubuiars with the produdng subterranean zone, means for 
10 sealing off an annular region within at least one of the perforated tubularB, and rneans 
for iri|ecling a hardenable fluidlc seaHng material into the sealed annular regions of the 
perforated tubuiars to seal df at least some of the radial passages of the perforated 
tidHjIars. 

15 An af^f)aratus has also been described that indudes a zonal Nation assembly 
positioned within a weilbore that traverses a subterranean formatton induding: one or 
more soHd tubular members, each soHd tubular memt>er induding one or more external 
seals. of>e or nrK>rB perforated tubular rrvembers coupled to the solid tubular members, 
and a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 

20 numbers and the perforated tubular members are formed by a radial expansion 
process performed within the weilbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subtenranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate contad with the subterranean formation compress the 

25 subtenranean fonrnation. 

' A method of isolating a first subtenvnean zone from a second subterranean zone in a 
weNbore has also been described that includes positioning one or more solid tubuiars 
within the wellbctfe, the soDd tubulera traversir^ ttie first subterranean zone, positioning 
30 one or more perfbraled tubuiars wNhin the weHbore each induding one or rnon radial 
passageSt the perforated tubuiars traversing ttte second subtenranean zone, radially 
expanding at least one of the primary solid tubuiars arid perforated tutnilars vSMn ttie 
weilbore, radiaily expanding at least one of the perforated tubuiars into intinrtata contact 
with ttie second subterranean zone, fluididy coupling the perforated tubulans and the 
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solid tubuiars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the weiibore external to the. solid tubuiars afKl 
perforated tubuiars. In an exemplary embodiment, the perforated tubuiars that are 
radially expanded into intimate contact with the second subtenranean zone compress 
5 the second subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the second subterranean zorie to Increase the rate of recovery of 
hydrocartxms from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubuiars that are radially expanded into intimate contact 
10 with the second subtenanean zone. In an exemplary embodiment, the method further 
includes applying an Impulsive load to the perforated tubuiars that are radially 
expanded into intimate contact with the second subtenranean zone to increase the rate 
of recovery of hydrocarbons from the second subtenranean zone. 

15 A method of extracting materials from a prx)ductng subterranean zone in a welibore, at 
least a portion of the welibore including a casing, has also been described that includes 
positioning one or more solid tuBulars within the welibore, positioning one or more 
perforated tubuiars within the welibore each including one or more radial passages, the 
perforated tubuiars traversing the producing subterranean zone, radially expanding at 

20 least one of the solid tubuiars and the perforated tubuiars within the welibore, radially 
expanding at least one of the perforated tubuiars into intimate contact with the 
producing subterranean zone, fiuididy coupling the solid tubuiars with the casing, 
fluidiciy coupling the perforated tubuiars with the solid tubuiars, fluidlciy isolating the 
producing subtenanean zone from at [east one other subterranean zone within the 

25 welibore, and fluidiciy coupling at least one of the perforated tubuiars with the 
producing subterranean zone. In an exemplary ert)bodiment, the perfc^ated tobulars 
that are radially expanded into intimate contact with the producing subterranean zone 
compress the producing subterranean zone. In an exemptery embodiment, the method 
further iricludes vibrating the producing subterranean lom to Increase the rate of 

3D recovery of hydrocarbons from the produdnig subtenranean zone. In an exemptery 
embodiment, the method further Indudes vtt>ratlng the produdng subtomanean zone to 
dean the radial passages of the perforated tubutars that are radially expanded into 
intimate contact Yritti the produdng subterrEinean 2one. In an exemplary embodiment 
the method further indudes applying an impulsive load to the perforated tubutars that 
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are radialiy expanded into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocart)ons from the producing sul)terranean zone. 

A system for isolating a first subtenranean zone from a second suisterranean zone in a 
5 wellbore has also been described that includes ineans for positioning one or more solid 
tubulars wittiin the welibpre, the sofld tubuiars traversing the first subterranean zone, 
nraans for positioning one or more perforated tubuiars within the wellbore each 
Including one or more radial passages, the perforated tubuiars traversing the second 
subterranean zone, means for radiQily expanding at least one of the solid tubuiars and 

10 perforated tubuiars within the wellbore, means for radially expanding at least one of the 
perforated tubuiars into intimate contect with the second subtenanean zone, means for 
fluididy coupling the perforated tubuiars and the solid tubuiars. and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubuiars and perforated 

IS tubuters. in an exemplary enrtbodiment, the rneans for radially expanding at least one 
of the perforated tubuiars into intimate contact with the second subterranean zone 
comprises means for compressing the second subtenanean zone. In an exemplary 
embodimerrt, the system further Includes means for vibrating the second subtenranean 
zone to increase the rate of recovery of hydrocarbcHis from the second subtenanean 

20 zone, in an exemplary embodiment, the system further includes means for vibrating 
the second subtOTanean zone to dean the radial passages of the perforated tubuiars 
that are radially expanded into intimate contect with the second subterranean zone. In 
an exemplary emtxxilment, the system furtiier indudes means for applying an 
impulsive load to the perfonited tubuiars that are radialiy expanded into intimate 

25 contad with the second subterranean zone to increase the rate of recovery of 
hyckocarbons frorn the second subterranean zone. 

A system for extracting materials from a produdng subterranean zone in a wellbore. at 
least a portion of the wellbore induding a casing, has also been described that indudes 
30 means for positioning one or more solid tubuiars within the wellbore. means for 
petitioning one or more perforated tubuiars within the wellbore each induding one or 
more radial openings, the perforated tubuiars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubuiars and the perforated 
tubuiars wittiin Vha wellbore. nneans for radially e)qpanding at teast one of the perforated 
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tubuiars into intimate oontact with me producing subterranean zone/means for fluididy 
coupling the solid tubuiars with the casing, means for fluidlcly coupling the perforated 
tutxilars with the solid tubuiars, means for fluidlcly isolating the producing subtenranean 
zone from at least one other subterranean zone within the welibore, and means for 
Q fluididy coupling at least one of the perfbrated tubuiars with the producing 
subterranean zone. In an exen^Hary embodiment, the means for radially expanding at 
least one of the perfbrated tubuiars Mo intimate contact with the producing 
subterranean zone comprises means for compressing the produdng subterranean 
zone, hi an exemplary enri)odiment, the system further indudes means for vibrating 

10 the produdng subteraneari zone to Increase ttie rate of recovery of hydrocartx>ns from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes noeans for vibrating the produdng subterranean zone to dean the radial 
passages of the perforated tubuiars that are radially expanded into intimate conted 
with the produdng subterranean zone. In an exemplary embodiment, the systern 

15 further indudes means for applying an impulsive load to the perforated tubuiars that 
are radially expanded into iritimate contad with the produdng subterranean zone to 
increase the rate of recovery of hydrocarbons from the produdng subtenranean zone. 

An apparatus has also been described that ^dudes a zonal isdation assembly 
20 positioned within a welibore that traverses a subtenranean formation and indudes a 
. perforated weltt)ore casing, including: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or rnore perforated tubular 
memt)ers coupled to ttie solid tubularmembers, and a shoe cwpied to the zonal 
isolation assembly. At least one ctf the soHd tubular members and the perforated 
25 tubuter memtters are formed by a radial expanston process performed within the 
welibore, and at least orw of the perforated tubular members are radially expanded into 
intimate contact with the perforated wslltxm casing. In an isxamplary embodiment, the 
perlcmted tubuter members that are radially expanded into intimate contact with the 
petfbrated casing compress the subtenariean fbrnnation. 

30 

A method of isolating a first subtenranean zone from a second suMenanean tone in a 
welibore that indudes a perforated casing that trs^rses the second subterranean 
zone, has also been described that indudm positioning one or more solid tubuters 
within the wdibore» the sdid tubuiars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second sutiterranean zone, radially 
expanding at least one of the prinnary solid tubulars and perfbrated tubulars within the 
wetlbore, radlaHy expanding at least one of the perforated tubulars Into intimate contact 
5 with the perfbrated casing, fluidldy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
second subtenanean zone within the w6lltx>re extemal to the solid tubulars and 
perforated tubulars* In an exemplary embodiment, ttie perforated tubulars that are 
racially expandeid Into Intimate contact with the perforated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subtenanean zone to increase the rate of recovery of 
hydrocarbons from the seomd subtenanean zone. In an exemplary embodiment, the 
method further includes vibrating the secortd subtenanean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further indudes 
applying an impulsive, load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocart)ons from the second subterranean zone. 

20 A method of extracting n^terlals from a producing subtenanean zona In a wellbore, at 
least a portion of the weiibore including a casing and a prorated casing that traverses 
the producfafig subterranean zone, has also been described tiiat includes petitioning 
ot\B or more solid tubulars within the wellbore. positioning one or more perfbrated 
tubulars within the weiibore each including one or nrKMne radial passages, the perforated 

25 tubidars traversing the producing subterranean zone, radially expanding at least one of 
the solid tubulars and the perfbrated tijA>uters within the weiibore, radially expanding at 
* toast one of the perforated tubutors into fntinnato contact with the perflated casing, 
fhiididy coupling the solid tubulars viMh the casing, fluididy coupling the perforated 
tubulars with the solid tubulara. fluidiciy isoteting the produdng subterranean zone from 

30 at toast one other subtmanean mne within the weiibore, and fluididy ooupUng at toast 
one of the perforated tubutors with the produdng sutiterranean zone. In an exemptory 
embodiment, the perforated tubutors that are radtolly expanded into Intimate contect 
with the perfbrated casing compress the produdng subtenanean zone, in an^ 
exemptary embodiment, ttie method further indudes vibrating the produdng 
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subterranean zone to rncrease the rate of recovery of hydrocarbons from the producing 
subterranean zone. In an exemplary embodiment, the method further Includes 
vttmttng the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radialiy expanded Into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perlbratad tubulars to increase the rate of recovery of hydrocarbons 
from the producing suMennanean zone. 

10 A system for isolattng a first subterranean zone from a second subterranean zone in a 
weflbore that includes a perforated casing that traverses the second subterranean 
zone, has also been described that Includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zohe, 
means for positioning one or more perforated tubulars within the welibore each 

15 including one or more radial passaged, the perforated tubulars traversing the second 
subterranean zone, means for radialiy expanding at least one of the soiid tubulars and 
perforated tubulars within me welibore, means for radially expanding at.least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fluidicly 
coupling the perforated tubulars and the solid tubulars. and means for preventing the 

20 passage of fluids from the first subtenanean zone to the second subtenanean zone 
within the welibore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radialiy expanding at least one of the perforated 
tubulars Into intimate contect with the perforated casing comprises means for 
compressing the second subtenanean zone. In an exemplary embodiment, the system 

25 further includes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocart>ons from the second subterranean zone, in an exemplary 
embodiment, the system furth^ includes means for vibratirig the seoorui subteiTanean 
zone to dean the radial passages of the perforated tubulars that are radialiy expanded 
Into intimate contad with the perforated casing, in an exemplary embodiment, the 

30 system further inductee means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate contact with the perforated casing to Increase 
the rate of recovery of hydrocarbor» from the second subterranean 2x>ne. 
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A system for extracting materials from a producing subterranean zone in a welltxm, at 
least a portion of the welltmre including a casing and a perforated casing that traverses 
the producing subterrarraan zone, has also t>een descrit>ed that includes means for . 
positioning one or more solid tubulare within the wellbore, means for positioning one or 

5 more perforated tutwiars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing suUerraneari zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for radially expanding at least one of the perforated tubulars 
into intimate contact witti the perforated casing, means for fluididy coupling the solid 

10 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluldiciy isolating the producing subten^nean zone from at 
least one other subterranean zone within the wellbore, and means for fluididy coupling 
at least one of the perforated tubulars the producing stA)terranean zone. In an 
exemplary embodiment, the tr^ans for radially expanding at least one of the perforated 

15 tubulars into intimate contad with the perforated casing comprtees means for 
con^ressing the produdng subterranean zone, in an exemplary embodiment, the 
further indudes means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocartx^s from the producing subterranean zone. In an 
exemplary emt>odtment, the system further indudes means for vibrating the produdng 

20 subterranean zone to dean the radial passages (rf the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing. In an exemplary 
embodiment, the system further indudes means for applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contad with the perforated 
casing to Increase the rate of recovery of hydrocartxms firom the producing 

25 subterranean zone. 

An apparatus has also been described that inductee a zonal isolation assembly 
induding: one or more solid tubular memt)ers, each solid tubular member indudlng one 
or more external seals, one or more perforated tubular members each induding radial 
30 passages coupled to the solid -tubular nnembers, antf one or more perforated tubular 
liners each induding one or more radial passages qcxipled to the interior, surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tobular members and the perforated 
tubular members are fomrad by a radial expansion process perfomned within the 

67 



I 



wellbora, and the perforated tubular liners are formed by a radial expansion process 
perfonned within Hie wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
5 %vellbor8 has also been described that Includes positioning one or more solid tubulars 
within the wellbore. the solid tubulars traversing the first subtenranean zone, positioning 
one or more perforated tubulars each fnduding one or more radial passages within the 
welbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tidiulars and perforated tubulars within the welibors, 
10 fliAliciy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 
within the weiibore external to the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and ptestically deforming ttie perforated 
15 tubular liners withbr> the intertor of one or nfV)re of the perforated tub^ 

A method of extracting materiais from a producing subterrariean zone in a weiibore, at 
least a portion of the weiibore including a casing, has also been described that includes 
positioning one or more solid tubulars within the weiibore, positioning one or jvofe 

20 perforated tubuters each indudihg one or nfx>re radial passages within the weiibore, the 
perforated tubuters traversing the producing subterranean zone, radtelly expanding at 
least one of the solid tubuters and the perforated tubulars within the weiibore, fluMidy 
oxipllng the solid tubuters with the casing, fluididy coupling the perforated tubulars 
with thie solid tubuters, fluididy isolating the produdng subt^anean zone frtxn at least 

25 one other subterranean zone within the welltKire, fluididy coupling at least one of the 
perforated tubuters with the produdng subterranean zone, positioning one or more 
perforated tubular liners within the inteijor of one or more of the perforated tubuters, 
and radially expanding and i^sticaHy defomning the perforated tubular liners wHhln the 
Intertor of one or more of the perforated tubuters. 

30 

A system for isoteting a first subterranean zone froni a second subterranean zone in a 
weObors has also been described that Indudes means for pmitioning one or more solid 
tubuters within the weiibore. the solid tubuters traversing the first subterranean zone, 
means for positioning one or nribre perforated tutHJters each indudiifg one or mors 
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radial passages within the welltMxe, the perforated tutnilars traversing the second 
siMSterranean ^one. means for radially expanding at least one of the solid tubuiars and 
perforated tubuiars within the welll3ore. means for fluididy coupling the perforated 
tubulare and the solid tutHJiare, rrieans for preventing the passage of fluids fiiom the first 
5 sut>tenanean zone to the second subtenranean zone within the weilbore external to the 
primary solid tubuiars and perfbrated tubuiars, means for positioning one or mora 
perforated tubidar linere within the Interior of one or more of the perforated tubuiars. 
and means for radially expandir^ and plastically defbmiing the perforated tubular linere 
within the Interior of one or more of the perforated tubuiars. 

10 

A system for extracting materials flnom a pnadudng subteiranean zone in a weilbore, at 
least a portion of the weilbore Including a casing, has also been described that includes 
means for positioning one or more solid tubulare within the welibore. means for 
positioning one or more perforated tiAidars each Including one or more radial 

15 passages within the welibore. the perforated tubuiars traver^ng the producing 
subtenanean zone, nraans for radially expanding at least one of the solid tubulare and 
the perforated tubulare wittiln the -weilbore. means for fluidicly coupling ttie solid 
tubulare with the casing, means for fluididy coupling the perforated tubulare with the 
solid tubulare. means for fluididy isolating the produdng subterranean zone from at 

20 least one other subt^nean zone within the weilbore, means for fluidicly coupling 
at least one of the perforated tubulare with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulare. and means for radially expanding and plastically defbmiing the 
perforated tubular linere within the interior of one or more of the perforated tubulare. 

25 

An apparatus has also been described that indudes a zonal isolation assembly 
• Induding: one or more solid tubular membere. each solid tubular member induding one 
or mora external seated two or more perforated tubular members each Induding radial 
passages coupled to the solid tubular membere, and one or mere one^ray valves fbr 
30 oontrdiabiy fluididy coupling the perforated tubular membere. and a shoe coupled to 
the zonal Isolation assembly. At least one of the soHd tubular membere and the 

perforated tubular membere are fbrmed by a radial expansion process perfonfnad wlth^^ 
thewellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a wellbore has also been described, that 
includes positioning one or more solid tubuiars within the wellbore, ^e solid tubulars 
traversing the first subten^nean nne, positioning two or more perforated tubuiars each 
5 including one or more radial passages within the wellbore, the perforated tubuiars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubuiars and perforated tubuiars within the wellbore, fluididy oouplhg the perforated 
tubuiars and the primary solid tubuiars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubuiars and perTorated tubuiars, and preventing fluids from passing from 
one of the prpdudng zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurafily of pnxludng 
15 subtenanean zones, at least a portion of the wellbore including a casir^, has also been 
described that includes positioning one or more solid tubuiars within the wellbore, 
positioning two or more perforated tubuiars each including one or more radial passages 
within the wellbore, the perforated tubuiars traversing the producing subtenanean 
zones, radially expanding at least one of the solid tubuiars and tiie perforated tubuiars 
20 within the wellbore. fluididy coupling the sdid tubuiars with the casing, fluididy coupling 
the perforated tubuiars with the solid tubuiars, flukJIdy Isdating the produdng 
subtenanean zone from at least one other subterranean zone within the wellbore, 
fluididy coupling at least one of the perforated tubuiars with the produdng 
subterranean zone., preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for Isolating a first subterranean zone from a second subterranean zone 
having a plurality of produdng zones in a weijbore has also been desoibed that 
Indudes means for positioning one or more solid tubuiars within the weDbore, the sbHd 
30 tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars each induding one or more radial passages within the wellbore, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the soHd tubuiars and perforated tubuiars within the wellbore. 
means for fluididy coupling the perf^orated tubuiars and the sofid tubuiars, means for 
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prev8ntir>g the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubuters and 
perforated tubulars, means for positioning one or more perforated tul>ular liners within 
the interior of one or more of the perforated tubulars» and means for preventing fiukJs 
6 fronn passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a plurality of producing subterranean zones in a 
wellbore* at least a portion of the wellbore including a casing, has also been described 

10 that ndudes means for positioning one or mom soKd tubulars within the wellbore, 
nneans for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the producing 
subienanean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars . within the wellbore. means for fluididy coupling the solid 

15 tubulars with the casing, mecms for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isdating the produdng subtennanean zone from at 
least one other sub^ranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subtenranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
produdng zones that has not been def^ted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting geothermal energy from a subten^nean fomiation 
25 containing a source of geothennal energy has also been described that indudes a 
zonal isolation asserrt>ly positioned within the subterranean fomnation induding: one or 
more solid tubular membm, each solid tubular nnember induding one or more external 
seals* one or more perforated tubular members each induding radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each induding 
30 me or wore radial passages coupled to tlie interior surfoces of me or more of the 
perforated tubular nrtembers, and a shoe coupled to the zonal isolation assembly. At 
least one erf the solid tubutar membeni arKl the perforated tubular nnembere are fonmed 
by a radial expcmslon process perfomied within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
inducfing a source of geothermal energy in a wellbore has also been described that 
included positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first sidrtarraneari zone, positioning one or more perfbraled tubulars 
each including one or mote radial passages within the wellbore, the perforated tubuiare 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. tluididy couplhig the perforated 
tubulars and the primary solid tubulars. preventing the passage of fluids from the firet 
subtenanean zone to the second subterranean sme within the wellbore external to ttw 
primaiy solid tubulars and perforated tubulars, positioning one or more perfo««ted 
tubular liters within the intsrior of one or more of the perforated tubuiare. and radially 
expanding and plastically defonning the perforated tubular Rnere within the interior of 
one or more of the perforatsd tubulars. 

A method (rf extracting geothermal energy from a subterranean geothemnal zone in a 
wellbore. at least a portion of the weilbore including a casing, has also been described 
that includes positioning one or more solid tubuiare within the wellbore. positioning one 
or more perforated tubulars each including one or more radial passages within tfie 
wellbore. the perforated tubulars traversing the subtenanean geothennai zone, radially 
expanding at least one (rf the solid tubulars and the perforated tubuiare within the 
weilbore. fluididy coupling the solid tubuiare with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars. fluididy isolating the subterranean 
geothermal zone from at least one other subtenanean zone within the wellbore. and 
fluididy coupling at least one of the perforated tubulars urith the subterranean 
geothermal zone. 

A system for isolafing a first subterranean zone from a second geothermal 
subtenanean zone fn a wellbore has eteo been desolbed that indudes means for 
positioning one or morjs solid tubuiare within the wetlbore. the solid tubutere travereir^ 
the first subtenmean zone, means for positioning one or more perforated tubuiare 
each {ndu(ttng one or more radial passages within the vreNbore, the perforated tubutere 
traversing the second geothennd subterren«an zoiie. means for radially expanding at 
least one of the solM tubuiars aid perforated tubuiare within the weNbore, means for 
fluididy coupling the perforated tubutere and the sofid tubuiare. and means for 
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preventing the passage of fluids fwm tlie first subterranean zone to the second 
geothermal subterranean zone within the wellbore extenuil to the prinnary solid tubulars 
and perforated tubulars. 

5 A system for extracUng geothennal energy from a subterranean geothermal zone in a 
weilbore, at least a portion of the weHbore including a casing, has also been described 
that includes means for positioning one or more solM tubulars within the weHbore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the weilbore, the perforated tubulare treversing the subterranean 

10 geothermal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 
tubulars with the ca^ng, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluidtely isolating the subtenanean geothermal zone from at 
least one other subterranean zone within the wellbore, and means for fluididy coupling 

15 at least one of the perforated tubulars with the siAterranean geothermal zone. 

An apparatus has also t>een descrit)ed that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
or more external seals, one or mors perforated tubular membere each induding one or 

20 rTK)re radial passa'ges coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular membere are formed by a radial expansion process performed within the 
wellbore, and the radial passage of at lejast one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A method of isolating a first subterranean zone fifom a second subterranean zone in a 
weflbore has also been described that indudes pMltionIng one or more solid tubulare 
witNn the wellbore. the sofid tubulare travereing the first subterranean zone, positioning 
30 one or more perforated tubulare within the wellbore each induding one or more radial 
passages, the perforated tubulare traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulare and perforated tubulare within the 
weDbore, fluididy ooupitaig the perforated tubulare and the solid tubulare, preventing the 
passage of fluids from the firet subterranean zone- to the second subterranean zohe 
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within the welllx)re external to the solid tubulars and perforated tubulars, and deanhg 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars withln.the wellbore. 

5 A nnethod of extracting material from a producing subterranean zone In a wellbore» at 
least a portion of the wellbore Including a casing, has also been described that includes 
positlonihg one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or mora radial passages, the 
perforated tubulars traversing the producing subtenanean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbors, fluidicly 
ooupllrig the sdid tubulars with the casing, fiuidiciy coupling the perforated tubulars 
with the solid tubulars. fluldidy isolating the producing subtenanean zone from at least 
one other subtenanean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the pnxlucing subtenBnean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a first subterranean zone from a second subterranean zona in a 
20 wellbore has also been described that includes weans for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioiiing one or more perforated tubulars within the wellbore each 
Including one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluMlcty coupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore extemafto the 
solid tubulars and perforated tubulars, and means for cleaning materiate from the radtel 
passages of at toast one of the peribrated tubutara by further radial expansion of the 
30 perforated tubuiara within the wellbora. 

A system for extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore indudhf^ a casing, has also been described that includes 
nieans for positioning one or more solid tubuiara within the wellbore^ means for 
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positioning one or more perforated tubulars within the wellbore each including one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially exparxiing at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluldicly coupling the solid tubulars with the 
5 casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
rheans. for fluididy isolating the produdng subterranean zone from at least one pther 
subterranean zone within the wellbore. means for fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and nmns for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
10 radial expansion of the perforated tubulars within the wellbore. 

Although Hlustratiye embodinmnts of the invention have been shown and described, a 
wide range of modification, qhanges and substitution is contemplated in the foregoing 
disclosure* In some instances, some features of the present invention may be 
19 employed without a corresponding use of the other features. Accordingly, it is 
appropriate that the appended claims be oorratnjed broadly and in a manner consistent 
with ttie scope of the Invention. 
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1. An apparatus, comprising: 

a zonal isolation a3sembly comprising: 
5 onsf or more s(^d4ubular members, each solid tubular member including one or 

more extemal seals; 

one or ware perforated tubular members each Including radial passages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupled to the interior surfaces of one or more 
10 of ttie perforated tubular rriembers for sealing at least some of the radial passages of 
the perforated tutHJiar membere; and 

a shoe coupled to the nmal isolatipn assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perforined within the wellbore; and 
15 wherein the solid tubular liners are fonfned by a radlar expansion process 

performed within the wellbore. 

2. A method of isolating a first subtenanean zone from a second subterranean 
zone in a wellbore, comprising: 

20 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subtenanean zone; 

positioning one or nrrare perforated tubulars each including one or more radial 
passages mthin the wellbore, the perforated tubutare traversing the second 
subterranean zone; 

25 radiaily expanding at least one of the solid tubulara and perforated tubulars 

within the weltbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the firet subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulara and 
30 perforated tubutare; 

postttoning one or more solid tubular linere within the interior of one or more of 
the perforated tubulara; and 
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radially expanding and plastically defontting the solid tut>ular liners within the 
Interior of one or more df the perfimted tutMiiars to fluidldy seal at least sonne of the 
radial passages of the perforated tutKJiars. 



5 3. A method of extracting materials frx)m a producing subterranean zone in a 
welll)ore, at least a portion of the welltmre including a casing, comprising; 
positioning one or more solid tubulars within the weUbore; 

positioning one or more perforated tutnilars each including one or more radial 
passages within the welIt>ore, the perforated tubulars traversing the producing 
10 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellt)ore; 

flukilcly coupling the solid tubulars with the casing; 
fluidiciy coupling the perforated tubulars with the solid 
15. fluidicly isolating Vne producing subterranean 2one from at least one other 

subterranean zone within the wellbore; 

fluidldy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

positioning one or more solid tubular liners within the interior of one or more of 
20 the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidldy seal at least some of the 
radial passages of the perforated tubulars. 

25 4. A system for isolatiig a first subterranean zone from a second subterranean 
3S>ne in a weilbore. comprising: 

means for positioning one or more sold tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

nneans for positioning one or more perforated tubulars each Including one or 
30 more radial passages within the vifelibore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars wKhln the wellbore; 

means for fluidicly opupling the perforated tubulars and the solid tubulars; 



means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wetlbore external to the primary solid tubularis 
and perforated tubulars; 

nneans for positioning one or more solid tubular Hners within the interior of one 
5 or more of the perforated tubulars; and 

means for radially expanding and piasticaliy deforming the solid tubular liners 
within the interior of one or more of the peribrated tubulars to fluldldy seal at least 
some of the radial passages of the perforated tubuteurs. 



10 5. A system for extracting materials from a produdng subterranean zone in a 
welibore. at least a portion of the weltbore including a casing, comprising; 
means for positioning one or mors solid tubulars within the weilbon»; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wetlborej the perforated tubulars traversing the 
15 producing subterranean zone; 

means for radiatiy expanding at least one of the solid tubulars and the 
perforated tubulars within the welibore; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
20 means for fluidlcty isolating the producing subtenanean zone from at least one 

other subterranean zone within the welibore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more solid tubular liners within the interior of one 
25 or mcNre of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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1 . An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
5 more external seals; 

one or more perforated tubular membere coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
contrcrfling the flow of fluidlc materials through the perforated tubular nwmbere; 

one or more temperature sensore operably coupled to one or nnore of the 
10 • perforated tubular membere for monitoring the operating temperature vvithin the 
perforated tubular membere; 

one or more pressure sensore operably- coupled to one or more of the 
perforated tubular membere for monitoring the operating pressure within the perforated 
tubular membere; and 

15 one or rviore flow sensore operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
mtembere; and 

a shoe coupled to the zonal isolation asserr^ly; and 

a controller operably coupled to the flow control valves, the temperature 
20 sensore, the pressure sensore, and the flow sensore for monitoring the temperature, 
pressure and ftow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular memt>ers and the perforated tubular 
membere are fbnned by a radial expansion process perfonrned within the wellbore. 

25 2. A method of isolating a firet subtannanean zone from a second subterranean 
zone in a weUbore, comprising: 

positioning one or more solid tubulare wtthirf the wellbore, the solid tubulare 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore, the perforated 
30 tubulare traversing the second subterranean zone; 

radially expanding at least one of the primary soRd tubulars and perforated 
tubulare lArithin the wellbore; 

fluldidy coupling the perforated tubulare and the solid tubulare; 

preventing the passage of fluids firbm the first subterranean zone to the second 
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supterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; ' • 

nnonitoring the operating temperatures, pressures, and flow rates within one or 
rhore of the perforated tubulars; and 
5 oontrolling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operMng temperatures, pressurss, and flow rates. 

3. A method of extracting materteils ftom a producing subterranean zone in a 
weltbore, at least a portion of the weUbore including a casing, comprising; 

1 0 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars wittrin the wellbore, the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within ttie wellbore; 
1 5 fluidicly coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 

fluidicly isolating the producing subterranean zone from at least one other 
subtenranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
20 subterranean zor»; 

monitoring the operating temper^res, pressures, and flow rates v^tilin one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first suttenranean zone from a second subtenanean 
zone in a weilbore, comprising: 

means for positioning one or more solid tubulars wittiin ttie wellbore, the solid 
tubulars traversing ttie first subterranean a>ne; 
30 means for positioning one or more perforated tubulars wittiin the wellbore, flie 

perforated tubulars traversing the second subtenanean 2one; 

means for radially expanding at least one of ttte solid tubulars and perforated 
tubulars within the wellbore; 

means forfluididy ccHjpling ttie perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second sutyterranean zone wtthin the wellbore eMemal to the solid tubulars and 
perforated tubuiars; 

n^eans for monitorir^ the operating temperatures, pressures, and flow rates 
5 wKNn one or more of the perforated tubulars; and 

means for cmtroliing the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone In a 
1 0 weiibore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or niK>rs wiki tubulars within the weilbpre; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subtenranean zone; 

mtons for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within tiie welibore; 

means for fiuidicty coupling the solid tubulars with the casing; 

nrteans for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
20 othersubterranemzonewithin the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone; 

noeans for rndnitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 
25 means for controlling the flow of fluidic materials through the perforated tubulars 

as a fondion of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assemb^ comprising: 
30 one or more-soBd tubular: members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or nme soHd tad)ular liners coupled to the interior surfoces of one or more 



of the perforated tut>uiar members for sealing at leasit some of the radial passages of 
the perforated tutnjteir members; and 

a shoe ooupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 itiembers are formed by a radial expansion prooess perfomied within the welibore; and 
wherein the solid tubular liners are formed by a radial expansion prooess 
performed within the wellbore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 zona in a weltbore, convxising: 

positioning one or niore solid tubulars within the wellbore, the solid tubulars 
travming the first subterranean zone; 

positioning one or more perforated tubulars each Including one of more radial 
passages wiMn the wellbore, the perforated tubulars traversing the second 
15 subtenranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulars and ttie primary solid tubulars; 

preventing the passage of fluids from the first subten^nean zone to the second 
20 subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the intmor of one or nK>re of 
the perforated tubuiars; and 

ladlalty expanding and plastically deforming the solid tubular liners within the 
25 interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radai passages of the perforated tubulars. 

8. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

30 positionhg one or more solid tubulars within the wellbore: 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated . tubulars traversing the producing 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tutxjlars 
within the welilXKe; 

fliddidy coupling the solid tubulars with the casing; 

fluidtdy coupling the perforated tuixjiars with the soik! tubulars; 
5 fluididy isolating the producing subtenranean zone from at least one other 

subterranean zone within the wellbore; 

niMcfy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

positioning one or morB solid tubular Bners within the interior of one or more of 
10 . the perforated tubulars; and 

radlaUy expanding and plasticaliy deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

15 g. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each induding one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tutnilars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluide from the first subten^nean zone to 

the second subterranean zone within ti\e wellbore external to the primary solid tubulars 
and perforated tubuiars; 

nrteans for positioning one or more sdid tubular liners wiHiin the interior of one 
or more of the perforated tubulars: and 
30 means for radially expanding and plastically defbnming the soHd tubular liners 

within the interior of one or more of the perfiwated tubuiars to fluidlciy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone In a 
weilbore, at least a portion of the wellbore Including a casing, comprising; 

means for positioning one or mors solid tut>ulars within the weilbore; 

means for positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing: 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing sutiterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plastteally defomning the solid tubular liners 
within the interior of one or more of the (^rfomted tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

20 

11. An apparatus, comprising: 

a zonal isolaticMi assembly comprising: 

one or more solid tubular members, each solid tubuiar member induding one or 
more external seals; 

25 one or more perforated tutniiar members each induding radial passages 

coupled to the solid tubuiar members; and 

a sealing material coupled to at least sonrm of the perforated tubular members 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolatton assembly. 

30 

12. A method oT isolating a first subtenariean zone from a second subtenranean 
zone in a wellbore. comprising: 

posiflOTing one or more solid tubulars within the wellbore, the solid tubulars 
traversing the fbst subterranean zone; 
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positioning one or more perforated tubuiars each including one or more radial 
passages within the vyelllMre. the perforated tutnilars traversing the second 
subterranean zone; 

radiaily expanding at least one of the solid tutHiiars and perforated tubuiars 
5 wHhintheweilbore: 

fluidiciy coupling the perforated tubuiars and the primary solid tubuiars; 

preventing me passage of fluids from the first subterranean zone to the sec^ 
subterranean zone within the weObore external to the primary solid tubuiars and 
perforated tubulara; 

1 0 sealing off an annular region within at least one of the perforated tiAulars; and 

Injecting a hardenabie fluidic sealing nwterlal Into the iealed annular regions of 
the perforated tiAiulars to seal off at least some of the radial passages of the perforated 
tuljuiars. 

15 13. A method of extracting rrtaterials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 
positioning one or more sdid tubuiars within the welibore; 
positioning one or more perforated tut>ulars each including one or more radiai 
passages within the wellbore, the perforated tubuiars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubutere and the perforated tubuiars 
within the wellbore; 

fluidiciy coupling the solU tubuiare with the casing; 
fluidiciy coupling the perforated tubuiare with the solid tubuiars; 
25 fluidiciy isolating the. produdng subterranean zone Itom at least one other 

subterranean zone within the wellbore; 

fluidiciy coupling at least one of the perfbrated tubuiare with the producing 
subterranean zone; 

sealing off an annular region within at teast one of the perforated tubuiars; and 
30 ir\jecling a hardenabte fluidic sealing material into the seated annular regions of 

the perforated tubujare to seal off at least some of the radial passages of ttte perforated 
tubuiare. 
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14. A system for isolating a first subterranean zone from a second subten^nean 
zone In a weilbore* comprising: 

means for positioning one or more solid tubulars within the weltbore. the solid 
tubulars traversing the first subtenranean zone; 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellborB, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellborn; 
10 means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subtenranean zone to 
the second subtenranean zone within the wellbore extemai to the primary sofid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
15 tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or wore solid tubulars vi^in the wellbore; 
means for positioning one or more perforsited tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 producing subtemanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluMldy coupling the solid tubulare with the casing; 
means for fluididy coupling the perforated tubulare vi^ the solid tubulars; 
30 means for fluididy isolating the produdng aubterranean zone from at least one 

Mier subterranean zone wKHn the wellbore; 

means for fluidtely couf^ng at least one of. the perforated tubulars with the 
produdng subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tubulars; and 

means for Injecting a hanienabie fluldic sealing material into the seialed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positiOTed within a wellbore that traverses a 
subtenanean formation, comprising: 
10 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubUlar memberB coupled to the solid tubular niembers; 

and 

a shoe coupled to the zonal isotaticm assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are fdnned by a radial expansion process performed within the wellbore; and 

v^rein at least one of the perforated tubular members era radiaHy expanded 
into intimate oontect with the subterranean formation. 

20 17. The apparatus erf daim 16, wherein the perforated tubular members that are 
radially expanded Into intimate contact with the subtenanean fomnation compress the 
subterranean fonnation. 

16. A method of isolating a first subterranean zone from a second subterranean 
25 zone in a wellbore. comprising: 

positioning one or more soHd tubulars within the wellbore, the solid tubulars 
travershg the first subterranean zone; 

positioning one or nnore perforated tubulare within the wellbore each Including 
one or more radtel passages, the perforated tubuters . traversing the second 
30 subtenanean zone; 

radtelly expanding at teast one of the primary solid tut>ul8irs and perforated 
tubular^ within the weijbore; 

radially expanding at least one <rf the perforated tubulars into intimate contact 
with the second subterranean zone; 
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fluididy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean rone within the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of daim 18, wherein the perforated, tubulars that are radially 
expanded into Intimate contact with the second subterranean zone compress the 
second subterranean zone. 

10 20. The method of claim 18, further comprising vibrating the second subtenanean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
Mne. 

21. The method of daim 18, further comprising vibrating the second subterranean 
15 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The method of daim 18, further comprising appl^ng an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with tiie second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subtenanean zone. 

23. A method of extracting materials from a produdng subtenanean zone in a 
wellbore, at least a portion of the wdlbore induding a casing, comprising; 

25 position»ig one or mpre solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each induding 
one or more mSiB\ passages, the perforated tubulars traversing the produdng 
subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
30 within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the producing subterranean zone; 

fluididy coupling the solM tubiilars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
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flukltcly isolating the producing subtemnean zone from at least one other 
subterranean zone within the wellbore; and 

flutdidy coupling at least one of the perforated tubulars with the producing 
sutrterranean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into intimata contact with the producing aubtenranean zone compress the 
producing subtenranean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The method of daim 23, further comprising vibrating the produdng. 
15 subtenanean zone to dean the radial passages of the perforated tubuiars that are 

radially expanded into Intimate contad with th^ produdng subtenranean zone. 

27. The nrothod of dalm 23, further comprising applying an Impulsive load to the 
perforated tubulars that are radially expanded into intimate contad with the produdng 

20 subterranean zone to Increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. A system for isolating a first subterranean zone firom a second subtenanean 
zone in a wellbore, comprising: 
25 means for positioning one or noore solid tubulars ^in the wellbore, the solid 

tubulars travming the first subterranean zone; 

means for positioning one or more .perforated tubulars within the wellbore each 
Including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contad with the second subterranean zone; 

means for fluidicty coupling the perforated tubulars and the sdid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the seoond subtenanean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of dteiim 28. wherein the means for radiany expanding at least one 
of the perforated tubulars into Intimate contact with the second subtenranean zone, 
comprises means for compressing the second subterranean zone. 

30. The system of cteim 28, further comprising means for vibrating the seoond 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zohe to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into Intimate contad with the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
seoond subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subterranean zone. 

33. A system for extracUrrg materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more sdid tubulars within the wellbore; 
25 means for positioning one or more perforated tubulars within the wellbore each 

Induding one or nme radial openings, the perforated tubulars traversing the produdng 
subtenranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
30 means for radially expanding at least one of the perforated tut)ulars into intimate 

conted with the producing subterraneian 

means for fluidlcly coupling the 8oOd tubulars witti ttw casing: 

means for fluUlciy coupling the perforated tutMlars with the soHd tubulars; 

means for fluldidy isolating the produdng sut)tsrranean zona lirom at. least one 
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other subterranean zone within the welltx>re; and 

means for fluidiciy coupling at least one of the perforated tubulars with the 
producing subtenranean zone. 

5 34. The system of daim 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranean zone 
0Dn4»risoB means for compressing the producirig subterranean zone. 

35. . The system of daim 33, further comprising means for vibrating the produdng 
10 • subterranean zone to increase the rate of reoovery of hydmcarbons from the produdng 

subteiranean zone. 

36. The system of daim 33, further comprising means for vibrating the produdng 
subtenransan zone to dean the radial passages of the perforated tubulars. that are 

1 5 radialy expanded into intimate, contact with the produdng subterranean zone. 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
producing subten^nean zone to increase the rate of reoovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatie, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fonnation and indudes a perforated wellbore casing, comprising: 
25 one or more solid tubuiar membm, each solid tobuter ntember induding one or 

more external seals; 

one or more perforated tubular membere coi/pied to the solid tubuter members; 

and 

a shoe coupled to the zonal isolatton assembly; 
30 wherein at toast one of the sdkJ tubular members and the perforated tubular 

members are ffonmed by a radial expansion process performed withiri the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate conted with the perforated wellbore casing. 
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39. The apparatus of daim 38, wherein the perforated tubular memk)er8 that are 
FBdially e)q;)anded ir^to intimate contact with the perforated casing compress the 
subterranean formation. 

5 40. A method of isolating a first subtenenean zone from a second subtenanean 
2Dne in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

positioning one or more solid tubuiars within the wellbore« the solid tubuiars 
traversing the first subterranean zone; 
10 posittoning one or more perforated tubuiars within the wellbore each including 

one or more radial passages, the perforated tubuiars traversing the second 
subtarrmean 2S>ne; 

radial^ expanding at least one of the primary solid tubuiars and perforated 
tubuiars within the wellbore; 
15 radially expanding at least one of the perforated tubuiars into intimate contact 

with 0ie perforated casing; 

fluididy coupling the perforated tubuiars and the solid tubuiars; and 
preventing the passage of flukts from the first subterTar>ean zone to the second 
subterranean zone within the wellbore external to the solid tubuiars and perforated 
20 tubuiars. 

41. The method of daim 40, wherein the perforated tubuiars that are radially 
expanded Into intimate contect with the perforated casing compress the second 
subterranean zone. 

25 

42. The m^od of daim AO, further oomprisirig vibrating the second subterranean 
zone to Increase the rate of recovery of hydrDcartx)n8 from the second subterranean 
zone. 

30 43. The method of daim 40. further comprisii^ vibrating the second subtenanean 
zone to dean the radial pass ag es of the perforated tubuiars that ara radially expanded 
Into intimate contact with the perforated casing. 

44. The method of dabn 40, further comprising^ applying an impulsive load to the 
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perforated tubulars that are radially expanded hto intimate contact with the perforated 
casing to increase the rate of recovery of hydrocartxMis from the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing and a perforated casing 
that traverses the producing subtenranean zorte» comprising; 

positionlrtg one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore each including 
10 one or more radial passages, the perforated tubulars traversing the producing 
subten^nean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

Fadially expanding at least one of the perforated tubulm into intimate contadt . 
15 with the perforated casing; 

ftuididy coupling the solid tubulars with the casing; 
fluidldy coupling the perforated tubulars with the solid tubulars; 
fiuididy isoiattng the producing subterranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fiuididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone. 

46. The method of dalm 45, wherein the perforated tubuters that are radially 
expanded into intinrmte oontad with the perforated casing compress the produdng 

25 subterranean zone. 

47. The method of dalm 45, further comprising vibrating the produdng . 
subterranean zone to increase the rate of recovery of hydrocartXMfis firom the produdng 
subterranean zone. 

30 

48. The method of dalm 45, further comprising vibrating the produdng 
sidyterranean zone to dean the radial passages of the perforated tubulars that are . 
radially expanded into intimate contact with the perforated casing. 
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4Q\ The method of daim 45, further comprising app^ng an impulsive load to the 
perforated tutnjlars that are radially expanded into intimate oontact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

5 

50. A system for isolating a first subtenranean zone from a second subterranean 
zone in a weilbore that includes a perforated casktg that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the weilbore. the solid 
10 • tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the weilbore each 
including one or more radial passages, the perfbrated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perfbnsited 
15 tubulara within the weilbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perfbrated tubulars and the sdid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the wcond subtenanean zone within the weilbore external to the solid tubulars and 
perforated tubulars. , 

51. The system of daim 50. wf^rein the means for radially expanding at least one 
of the perforated tubulars Into intimate contad with the perfbrated casing comprises 

25 means for compressing the second subterranean zona. 

52. The system of daim 50. further comprisirtg means for vibrating tlie second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subtenranean zone. 

30 

53. The system cH daim 50, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad mth the perfbrated casing. 
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54. The system of dainri 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into Intinnate contact with the 
perfected casing to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

5 

55. A ^tem for extracting materials frorri a producing subterranean zone iri a 
weUbm. at least a portion of the wellbore indudirig a casing and a perforated casing 
that traverses the produdrig subterranean zone, onnprising; 

means for positioning one or more solid tubulars within the wellbore; 
10 means fbr positioning one or tnore perforated tubulars within the wellbore each 

Including one or more radial openings, the perforated tutNjIars traversing the producing 
subterranean zone; ■ 

means fbr radially expanding at least one of ttie solid tubulars arid the 
perforated tubulars within the wellborn 
15 means for Fadially expanding at least one of the perforated tubulars into intimate 

contact vifith the perforated casing; 

^ means for fluididy coupling the sdid tubulars with the casing; 

means fc^ fiuldidy coupling the perforated tubulars with the solid tubulars; 
means for fiuididy isolating the pnxlucing subtenranean zone from at least one 
20 other subterranean zone within the wellbore; and 

means fbr fiuididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. 

58. The system of claim 55, wherejn the means for radially expanding at least one 
25 of ttie perforated tubulars into int^te contad witti the perforated casing comprises 
means for compressing the produdng subterranean zone. 

57. The system of daim 55, further ooiiiprteing means for. vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 

30 subterranean zone. 

58. The system of daSm 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into Mimate obntad «vlth ttie perforated casing. 



95 



59. The system of. daim 55, further OOTiprising rroans for applying an impulsive 
load to the perforated tubulars that are radiaily expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarlxHis from the producing 

5 subterranean zone. 

60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each soBd tubular member biduding one or 
10 more external seals; 

one or more perforated tutHJiar members each including radial passages 
coupled to the solid tubular merhbers; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at feast one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfbnrad within ttie wetlbore; and 
wherein the perforated tubular liners are fomied by a radial expansion process 
20 performed within the wellbors. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the soRd tubulars 
25 traversing the first subterranean zofie; 

positioning one or mom perforated tubulars each including one or more radial 
passages within the wellborer the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the welibore; 

fluidldy coupling the perforated tubulars and the prinnary solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subtenanean zone within the welibore extemal to the primary solid tubulare and 
perforated tubulars; 
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positioning one or more perforated tutHjIar liners wittiin tlie Interior of one or 
nnoreoftheperfcratedtubuiars; and 

radially expanding and plastically defbnming the perforated tubular liners within 
the interior of one or more of the perfbreted tubulars. . 

5 

62. A method of retracting matereils from a producing subterranean zone in a 
weilbore, at least a portion of the vvellbore including a casing, comprising; 

positioning one or more soHd tubulars within the wellbore; 

postttoning one or more perforated tubulare each Including one or more radial 
10 passages within the wellbore, the perforated tubulare traversing the producing 
subtenanean zone; 

radtally expanding at least one of the solid tubulare and the perforated tubulars 
within the wellbore; 

fluldidy coupling the solid tubulare with the casing; . 
15 fluididy coupling the periiprated tubulare with the solid tubulars; 

fluididy Isolating the produdng subtenanean zone from at least one other 
subtenanean zone within the wellbore; 

fluididy coupling at least one of tiie perforated tubulare with the produdng 
subterranean zone; 

20 positioning one or more perforeted tubular linere within the interior of one or 

more of the perforated tubulare; and 

radially expanding and plastically defomiing the perforated tubular linere within 
the Interior of one or more of the perfbreted tubulare. 

25 63. A system for Isolating a fimt subterranean zone from a second subterrarteart 
zone in a wellbore. comprising: 

means for positioning one or more solid' tubulare within the wellbore, the solid 
tubulars traversing the first subtenanean zone; 

means for positioning one or more peribrated tubulare each induding one or 
30 more radial passages within the wellbore, the perforated tubulare traversing the second 
subtenanean zone; 

means for radially expanding at least one of the solid tubulare and perforated 
tubulare within the wellbore; 

means for fluididy coupling the perforated tubulare and the solM tubulare; 
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means for preventing the passage of fluids from the first sutrterranean zone to 
the second subtenanean zone within the wellbore external to the primary solid tubulars 
and perforated tubtdars; 

means for positioning one or more perforated tubular liners within the interior of 
one or nme of the perforated tubulars; and 

means for radially expanding and plasticaily deforming the perforated tubular 
liners within the interior of one or more of the perforated tubuiars. 

64. A systmi for extracting materials firom a producing subterranean zone in a 
10 ' welibore.atleastaportionoftheweliboreindudingacasingpComprisi^^ 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the welibore, the perforated tubulars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the soiid tubulars and the 

perforated tubulars within the wellbore; 

nneans for fluidicty coupling the solid tubulars with the casing; 

means forfluididy coupling the perforated tubulars with the soiid tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
20 other subtenanean zone within the wellbore; 

nneans for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenBnean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 means for radially expanding and plastically defomiing the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal Isolation assembly comprising: 
30 one or more solid tubular membera. each solid tubular member Induding one or 

more external seals; 

two or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or nnore one-way valves for oontrdteMy fluididy coupling the perforated 
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tubular members: and 

a shoe coupled to the zonal isolation assembly; 

♦ 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion prooMS perfonned within the wellbore. 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
rane having a plurality of producing zones In a wellbore, comprising: 

positioning one or more solid tubuiars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each including one or more radteil 

passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

1 5 fluidldy coupling the perforated tubulars and the (Nlnnary solid tubuiars; 

preventing the passage of fluids fiiom the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from (^ssing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubuiars within the wellbore; 
25 positioning two or more perforated tubulars each irududing one or more radial 

passages within the wellbore, the perfbrated tubuiars traversirig the producing 
subtenanean zones; 

radially expanding at least om of the solid tubulars and the perflated tubulars 
within the weHbore; 

30 fluidldy coupling the solid tubulars with the casing; « 

flutdidy coupling the perfbrated tubulars with the solid tubulars; 
fluUidy isolating the produdng subterranean zone from at least one other 
subtenanean zone within the wellbore: 

fluidldy coupling at least one of the perfbrated tubuiars with the produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
tieen depleted to one of the producing zones that has t>een depleted. 

68. A system for isoiating a first subterranean zone from a second subtenranean 
zone having a plurality of producing zones In a wellbore, comprising: 

means for positioning one or more solid tubulars witfiin the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
subtenranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the virellbore; 

means for fluldidy coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the flret subterranean zone to 
the second subtenranean zone within the wellbore external to the primary solid tubulare 
and perforated tubulars; 

means for [K>sitioning one or more perforated tubular llnere within the Interior of 
one or ntore of the perforated tubulars; and 

means for preventing fluids from passing from one of the produdng zones that 
has not been depleted to one of the producing zones that has been depteted. 

69. A system for extracting material from a plurality of producing subtenranean 
zones k\ a wellbore, at least a portion of the wellbore iriduding a casing, comprising; 

25 means for positioning, one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulare each including one or 
more radial passages within the wellbore, the perforated tubulare travereing the 
producing subterranean zones; 

means for ratttaHy expanding at teast one of the solid tubulars and the 
30 perforated tubulars within the welbore; 

mear» for fluldidy couplhg the solkJ tubulars with the casing; 
means for fluididy coupling the perfbraled tubulare with the solid tubulare: 
means fix* fluididy isolating the produdng subtenanean.zone from at least one 
other subterranean zone within the wellbore; 
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means for fluidiciy cx)ijpling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids frorn passing from one of the producing mnes that 

has not been depleted to one of the produdng rones that has been depleted. 

70. An apparatus for extracting geothenrail energy from a subterranean formation 
containing a source of geothermai energy, oomprising: 

10 a ronal isolation assembly positioned within the subterranean fcmnaGon, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each tndudihg radial passages 
15 coupled to the solid tubular members; and 

one or more perforated tubular Hners each including one or more radial 
passages coupled to the interior surfaces of one or more of the pefforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

nwnbers are fbmned by a radial expansion process performed within the wellbore. 

71. A method of isolating a first subtenranean zone from a second subterranean 
zone including a source of geothemridl energy in a welibore, oomprising: 

25 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each inducing one or more radial 
passages within the wellbore, th^ perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

ftuididy coupling the perforated tubulars and the primary soHd tubulars; 

preventing the passage of fluids from the first subtemanean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
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perforated tubulars; and 

posifioning one or mem perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defomning the perforated tubular liners within 
5 the Interior of one ornnore of the perforated tubulars. 

72. A method of extracting geothenmai energy from a subtenranean geoihermai 
zone in a welibore. at least a portion of the weObore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
10 positioning one or more perforated tubulars each Including one or more radial 

passages within the wellbore. the perforated tubulars traversing the subtenanean 
geoihermai zone; 

radlaily expanding at least one of the solid tubulars and the perforated tubulars 
withhfi the wellbore; 
15 . fluididy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the subterranean gecMiemial zone from at least one other 
subterranean zone within the wellbore; and 

fluidicly coupling at least one of the perforated tubulars with the subterranean 
20 geothermal zone. 

73. A system for isotating a first subterranean zone from a second geothemial 
subtenanean zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing ttie first subtenranean zone; 

means for positioning one or more perforated tubulars each induding one or 
more radial passages within the wellbore. the perforated tubulars traversing the second 
geothemnal subtenranean 2one; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars arid the sdlid tubulars; and 
means for preventing tte passage of fluids from the first subtenanean sxie to 
the second geothienral subterraneari zone within the wellborn external to the primary 
solid tubulars and perforated tubulars. 
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74. A system for extracting geothermal energy from e subterranean geothemial 
zone in a wellbore, at least a portton of .the wellbore induding a casing, comprising; 

5 nrieans for positioning one or more sdidtubularsvirithinth^ 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the welibore, the perfbrated tubuiars taversing the 
subterranean geothermal zone; 

means fbr radially expanding at least one of the solid tubulars and the 
1 b perforated tubutars within the weiibore; 

nrieans for fluidicly coupling the solid tubuiars with the casing; 
means for fluidicly coupling the perforated tubuiars with the solid tubulars; 
means for fluidicly Isolating the subtenranean geothemial zone from at least one 
other subterranean zone within the wdibors; and 
15 means for flukJidy coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or mors solid tubular members, each solid tubular member including one or 

. more external seals; 

one or nrxxe perforated tubular members each including one or more radial 
passages coupled to the scM tubular members; and 

a shoe coupled to the zonal Isdation assembly; 
25 wherein at least one of the. solid titular members and the perforated tubular 

members are formed by a radial expansion process perfont^ within the weiibore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
wellbora. 

30 

76. A method of isolating a first subterranean zone from a second subterranean 
zone in a weiibore, comprising: 

positioning one or more solid tubulars within the weHbora. the solid tubuiars 
traversing the firat subterranean zone; 
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positioning one or more perforated tubulars within the wellbore each induding 
one or more radial passages, the perforated tutnilars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

fluldicly coupling the perfbratsd tubulars and the solid tubulars; 

preventing the passage of fluids from the fbst subterranean zonB to the second 
subterranean zone within the wellbore exiemal to the solid tubulars and perforated 
tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
tubulare by further radial expansim of the perforated tubirtars within the wellbors. 

77. A method of extracting nDaterials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and ttie perforated tubulars 
within the wellbore; 

fluididy coupling the solid tid)ular5 with the casing; . 

flukJidy coupling the perforated tubulars with U)e solid tubulars; 

fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the welltxra; 

fluididy coupling at least one of ttie perforated tubulars with the produdng 
subterranean zone; 

nxmitoring the operating temperahjres, pressures, and flow rates wittiin one or 
more of the perforated tubulars; and 

deaning inaterials from the radial pass^es of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars wtthin the weObore. 

78. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 
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means for positioning one or nnore solid tubulars within the wellbore, the solid 
^ tutHilars traversing the Tost subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversinig the second 
5 suMenBnean zone; 

means for radiaBy expanding at least one of the solid tubulars and perforated 
tubulars within the welbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
nneans for preventing the passage of fluids from the first subterranean nme to 
10 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubuhm by forther radial expansion of the perforated tubulars wWiln the 
wellbore. 

15 * . ■ • ■ 

79. A system for extracting materials from a producing subten^neari zone in a 
wellbore. at least a portion of the welibore including a casing, comprising; 
means for positiorung one or more solid tubulars within the v^ilbore; 
means for positioning one or more perforated tubulars virithin the wellbors each 
20 including one or more radial passages, the perforated tubuters traversing the producing 
subtenanean zone; 

rneans for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with Qie casing; 
25 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterrariean zone from at least one 
other subterranean zone witNnttie wellbore; ^ * 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zona; and 
30 nneans for dearringnriaterials from the radial passage « 
tubidars by further radial expansion of the perforated tubulars within the vmllbore. 
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